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PART I 

INTRODUCTION 

Exterior subsurface investigation at the Rose Chemicals Site (Site) consisted 

of the drilling and installation of 8 nests of two (2) groundwater monitoring 

wells each (see Figure I-l) and the excavation of 11 test pits (see Figure 1-2). 

Each nest consisted of a shallow monitoring well advanced to auger refusal at 

depths of 5 to 16 feet, and a deep monitoring well drilled to a depth of 50 feet 

or to a minimum of 40 feet penetration into the bedrock, whichever was less. 

The monitoring wells are designated with the prefix MW. Those with designated 

numbers in the lOOs are the deep monitoring wells drilled into the bedrock, and 

those with designated numbers in the 200s are the shallow monitoring wells 

drilled to the top of bedrock only. Three rounds of groundwater sampling were 

conducted after development of the monitoring wells. 

Exterior subsurface investigation activities were performed as outlined in the 

Sampling and Analysis Plan. Rose Chemicals Site. Holden. Missouri. Burns & 

McDonnell Engineering Company, January 1989 (SAP). Additional subsurface 

investigation activities were performed at the Site as outlined in Addendum No. I 

to the Sampling and Analysis Plan. Rose Chemicals Site. Holden. Missouri. Burns & 

McDonnell Engineering Company, July 1989. 

MW-101, MW-102, MW-103, MW-201, MW-202, and MW-203 were drilled and installed 

by John Mathes & Associates, Columbia, Illinois. Information about these 

monitoring wells is taken from Rose Chemical Project. Holden. Missouri Site 
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Investigation. Preliminary Site Assessment Report. John Mathes and Associates, 

July 31, 1987. MW-104 through MW-111 and MW-204 through MW-211 were drilled and 

installed by Layne-Western Company under the direction of Burns & McDonnell 

Engineering. 

Soil s£unples and rock cores from MW-104 through MW-111 were inspected, 

geologically logged, and sampled by a Burns & McDonnell geologist. Continuous 

soil sampling by split-spoon samplers or Shelby tubes was performed until bedrock 

was encountered. Soil samples were obtained for analysis of the contaminants 

of concern which are polychlorinated biphenyls (PCBs), volatile organic compounds 

(VOCs), and semivolatile organic compounds (SVOCs). Engineering properties of 

the soil samples were also evaluated. Bedrock was cored and geologically logged 

to a depth of approximately 50 feet in each of the boreholes for the deep 

monitoring wells. In addition, prior to well placement the boreholes of MW-104, 

MW-107, and MW-110, were packer tested to determine the in-situ hydraulic 

conductivity of selected bedrock layers. An in-situ hydraulic conductivity test 

(slug test) also was conducted on MW-104 after its development. The slug test 

consisted of removing a kno\im volume of water from the monitoring well and 

measuring the groundwater recharge rate into the monitoring well. The slug test 

was performed and calculated according to procedures described by Hvorslev 

(U.S. Army Corps of Engineers Bulletin No. 36, 1951). 

Soil samples from the adjacent shallow borehole of each nest were not 

taken; however, soil from these wells was visually inspected and geologically 

logged in the field by a Burns & McDonnell geologist. Slug tests were conducted 

on MW-205, MW-206, and MW-210. 
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Eleven test pits were excavated adjacent to and beneath the on-site sanitary and 

storm sewers at the Site. The test pits were excavated with a backhoe to sewer 

invert elevation. At each test pit, a soil sample was taken from underneath the 

sewer at sewer invert elevation and analyzed for PCBs, VOCs, and SVOCs. The test 

pits were backfilled with clean gravel from an off-site source upon completion. 

Drilling and test pit logs were prepared in the field by a Burns & McDonnell 

geologist. Information obtained during the drilling and test pit excavation will 

be used to further define: (1) stratigraphy of the subsurface units, (2) 

physical and engineering properties of the soil and bedrock, (3) presence of 

contamination in the subsurface, and if present (4) the type and approximate 

extent of the contamination. 

The Site Health and Safety Plan, Rose Chemicals Site. Holden. Missouri. Burns & 

McDonnell Engineering Company, January 1989, was followed at all times. Level 

C personal protective equipment was initially worn for exterior subsurface 

investigation activities. However, based upon TIP Photoionizer and HNu Model 

PIlOl readings, exterior subsurface investigation activities were downgraded to 

modified level D personal protective equipment. 

The purpose of this technical memorandum is to document the field activities 

performed during the Remedial Investigation (RI) subsurface investigation. 

Procedures for the drilling and installation of the monitoring wells and the 

excavation of the sewer sampling test pits are presented. Geology and 

hydrogeology of the soil and bedrock is presented in Part IV. Drilling logs for 
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all monitoring well boreholes drilled during the RI subsurface investigations 

are included in Appendix A of this report. Appendix B is a record of observed 

water level readings of the monitoring wells. Appendix C contains a record of 

observed pH values for the monitoring wells. The logs of five test pits are in 

Appendix D. Appendix E contains the laboratory report from Kansas City Testing 

Laboratory. Appendix F contains the drilling logs and well construction records 

for the previously installed groundwater monitoring wells. Other figures 

provided in this report (following the text) include geologic profiles 

constructed using data from the drilling logs of the deep boreholes, monitoring 

well construction records for both the shallow and deep monitoring wells, a 

shallow groundwater gradient map, a deep groundwater gradient map, profile views 

of five test pits, a top of rock contour map, a stratigraphic column, and a net 

soil thickness map. 
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PART II 

MONITORING WELLS 

A. GENERAL 

Drilling of the boreholes and installation of the monitoring wells were 

completed by the Layne-Western Company, Kansas City, Kansas. A Burns & 

McDonnell geologist continuously observed these activities. During drilling 

the geologist also performed air monitoring and prepared drilling logs. 

1. AIR MONITORING 

Air in the vicinity of drilling operations, both within the borehole and 

in the worker breathing zone, was monitored with a Photovac T.I.P. II 

(TIP) photoionization detector (10.2-eV lamp) or an HNU photoionization 

detector to assess levels of VOCs. In addition, all soil samples were 

screened in the field with the TIP to detect the presence of VOCs. TIP 

or HNU readings were recorded in the field logbooks and on the drilling 

logs. 

2. DRILLING LOGS 

The drilling logs for the boreholes were prepared in the field by a 

Burns fit McDonnell geologist through observation of the drilling 

operations, and the examination and classification of soil and rock 

samples. The deep boreholes were drilled, sampled, and geologically 

logged. The adjacent-shallow borehole in each nested pair was not 

sampled, but was logged by a Burns & McDonnell geologist based on visual 
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inspection of drill cuttings. The logs for the boreholes drilled during 

the RI are included as Appendix A to this memorandum. The drilling logs 

for the previously installed monitoring wells are contained in 

Appendix F. The logs were used to produce the geologic profiles shown 

in Figures II-l through II-4. The profile locations are shovm on 

Figure I-l. The logs will be used throughout the RI activities to 

prepare the geologic and hydrogeologic model of the Site. 

B. DEEP MONTTORING WELLS 

1. SOIL BORING 

The deep boreholes were advanced to auger refusal (approximately top of 

bedrock) using 6-inch diameter hollow stem augers (Figure II-5, 

Step 1). Split-spoon and Shelby tube samples were obtained during the 

augering phase. To prevent cross-contamination between the overburden 

soil and the bedrock, an uncapped 4-inch diameter steel surface casing 

was set and grouted into the bedrock with a bentonite cement grout 

(Figure II-5, Step 2), at depths ranging from 0.7 to 6.0 feet below the 

top of rock. The grout filled the cavity between the casing and the 

borehole. The borehole was left undisturbed for a period of at least 

24 hours to allow the grout to set up. 

After curing, the grout inside the bottom of the surface casing and 

below the surface casing was then drilled out using rotary wash drilling 

techniques with a tri-cone bit (Figure H-5, Step 3). At this point the 
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borehole was prepared for bedrock coring which is discussed in a 

succeeding section. 

2. SOIL SAMPLING 

Continuous subsurface soil samples were obtained from ground surface to 

the top of bedrock in each of the deep boreholes, using standard 

penetration test split-spoon samplers according to ASTM D1586 or 3-inch 

diameter Shelby tubes according to ASTM D1587. 

A total of 50 soil samples of various lengths (see Table II-l), were 

taken from the deep boreholes. Portions of 17 of these samples were 

selected for chemical analyses for PCBs, VOCs, and SVOCs. In accordance 

with the SAP, two soil samples were selected for chemical analyses from 

each deep borehole, except for MW-106 where three soil samples were 

selected for analysis due to the small quantities of the recovered 

samples. Also, in accordance with the SAP, replicate samples were 

prepared and analyzed. The sample matrix identifying all sample 

locations and the samples selected for laboratory analysis is presented 

in Table II-l. 

All soil samples slated for chemical analysis were placed in pre-cleaned 

sample jars provided by EMS Laboratories, Inc., Kansas City, Missouri. 

A subsample of each soil sample collected was stored in a separate glass 

jar for possible subsequent testing for engineering properties of 

percent moisture, Atterberg limits, and hydrometer analysis. A total 

of six soil samples were selected to be tested by Kansas City Testing 
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Laboratory. The sample matrix identifying the samples selected for 

laboratory analysis is presented in Table II-l. Samples were selected 

only if the corresponding chemical analyses showed low to "below 

detection limit" concentrations for the target compounds. 

One Shelby tube sample each from boreholes for MW-105, MW-106, MW-107, 

and MW-110 was obtained. In accordance with the SAP, the samples from 

MW-105, MW-106 and MW-110 were submitted to Kansas City Testing 

Laboratory for laboratory determination of soil permeability. The 

Shelby tube sample from MW-107 was retained for possible subsequent 

testing, if required. The laboratory permeability determinations 

utilized the U.S. Army Corps of Engineers method contained in 

EM-1110-2-1906, Appendix VII (permeability calculated from consolidation 

test data). 

Replicate samples were taken from boreholes for MW-106 and MW-111. To 

collect these samples the long cylindrical sample which results from a 

split-barrel sfimpler was split longitudinally with a decontaminated 

knife. One split half of the long cylindrical sample was used to fill 

the sample jars for the test sample and the second split half was used 

to fill the replicate sample jars. Thus, relatively equivalent samples 

for both the test and replicate sample were obtained. In the case of 

the borehole for MW-106, the volume from a single split-barrel sampler 

(SS-4) was insufficient to complete the replicate sample portion, so 

soil from the next lower split-barrel sample (SS-5) was used. 
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The test and replicate samples were placed in separate sample 

containers. The sample containers were placed on ice in coolers and 

delivered to EMS Laboratories daily. The replicates were identified 

with unique sample identification numbers and the sample station where 

the replicate was collected was documented in the field logbook. 

All samples, sampling tools, and sample jars were handled with clean, 

disposable gloves. New clean gloves were worn for handling each 

sample. The soil samples were removed from the samplers using a clean 

stainless steel sample knife. All samples were collected to minimize 

sampling error and bias. 

3. ROCK CORING 

Bedrock was cored continuously from the top of bedrock to a depth of 50 

feet or to a total depth of 40 feet of bedrock whichever was less 

(Figure II-5, Step 3). A standard NX-size (3-inch outside diameter) 

core bit and core barrel was used. The rock cores were 2-1/8-inch in 

diameter and generally obtained in 5- to 10-foot lifts (or "runs") as 

noted in the drilling logs. 

Each core was geologically logged in the field. The cores were logged 

by Burns fit McDonnell geologists noting rock type, color, weathering, 

strength, structures, and intervals where the rock was not recovered, 

as appropriate. This information was recorded on the drilling logs in 

the description column. The length of each individual core segment was 

recorded in the "Blow Count" column of the logs. After a core was 
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logged, it was sealed in plastic bags and placed in core boxes. The 

core boxes were temporarily stored in the on-site trailer prior to 

transfer to a permanent Burns & McDonnell storage area. 

4. DRILLING WATER 

Water from the Holden potable water supply was used for bedrock drilling 

activities. No other drilling fluids or additives were used. Prior to 

use in drilling, two samples from the Holden water supply were tested 

for the RI constituents of concern. One sample showed no target 

compounds at detectable limits, and the other contained three 

trihalomethanes at levels characteristic of chlorinated potable water 

supplies. The water was used to remove the cuttings by pumping the 

water down through the drill rods and bit and then up the annulus 

between the borehole wall and the drill rods. Once at the surface, the 

cuttings were allowed to settle out and the water was recirculated back 

to the hole to minimize the quantity of water used. A new supply of 

Holden city water was used at each location. All water used for 

drilling activities was collected for treatment as discussed in 

Part VI. 

5. IN-SITU HYDRAULIC CONDUCTIVITY MEASUREMENTS - PACKER TESTS 

After completion of the rock coring (Figure II-5, Step 3) and prior to 

the construction of MW-104, MW-107, and MW-110, the boreholes for these 

wells were packer tested to determine the in-situ hydraulic conductivity 

of selected bedrock strata. Prior to packer testing the monitoring well 

boreholes were flushed with fresh water until the return water was 
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visually clean. Selected strata within the monitoring well borehole 

were sealed off with the packer assembly and tested. The packer tests 

were conducted using 3-inch expandable rubber packers run in on 1-inch 

tubing to the selected depth intervals as indicated in Table II-2. The 

packers were placed to isolate an interval ranging from 2 to 7 feet in 

length. The packers were expanded using pressurized nitrogen gas to 

hold them in position against the cored rock surface. Once positioned 

and secured in place, pressure was applied to the isolated zone by 

pumping Holden city water through the 1-inch tubing supporting the 

packer assembly into the test zone at 0.8 psi per foot of overburden. 

The packer tests were run from 2 to 3 hours. The results of the packer 

testing are shown in Table II-2. Of the ten intervals tested, seven 

accepted no flow and the highest calculated hydraulic conductivity was 

6 X 10"* cm/sec. 

6. WELL INSTALLATION 

Upon completion of coring and packer testing, the portion of each 

borehole which extended into bedrock was grouted with a cement/bentonite 

slurry (Figure II-5, Step 4) and allowed to cure for a minimum of 24 

hours. The grouted portions of the boreholes were then enlarged to 

approximately 4 inches in diameter using rotary wash techniques (Figure 

II-5, Step 5). The boreholes were enlarged to the depths designated for 

the bottom of each well screen. The packer test results had indicated 

there were no highly permeable intervals; hence, the monitoring well 

screens were set to allow evaluation of the groundwater flow 

characteristics and groundwater quality of the different strata. Table 
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II-3 presents the packer test intervals and the monitoring well screens 

set in the intervals. The placement of the screens in relationship to 

the bedrock strata is shown in Figures II-l to II-4. 

In each borehole, 2-inch I.D., Schedule 80, flush-threaded PVC casing 

and machine-slotted screen with 0.010-inch slots were installed 

(Figure II-5, Step 6). All screens were 5 feet in length. The annular 

space between the screen and the borehole wall was backfilled with 

bagged, well-graded (no fines), silica sand to approximately 2 to 3 feet 

above the top of the well screen (Figure II-5, Step 7). A 2-foot thick 

bentonite pellet seal was then placed above the silica sand 

(Figure II-5, Step 7). The monitoring well was left undisturbed for a 

minimum of 24 hours to allow hydration of the bentonite. 

The remaining annular space was then grouted to the ground surface with 

bentonite/cement grout (Figure II-5, Step 8). A 6-inch square steel 

locking protective cover was grouted in place. Identical locks were put 

on all the monitoring wells. A survey was conducted to determine the 

elevations of the top of casing and the ground surface of each deep 

monitoring well. The elevations were noted on the water level 

monitoring records. Well construction records for the deep monitoring 

wells are included as Figures II-6 through 11-13. Appendix F shows the 

construction records for the deep wells installed previously. 
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7. IN-SITU HYDRAULIC CONDUCTIVITY MEASUREMENT - SLUG TEST 

After the deep monitoring wells were completely installed, a slug test 

was performed on MW-104 to document that in-situ hydraulic conductivity 

was not significantly different before and after well installation. 

MW-104 was selected because it had been packer tested over the depth 

interval of 42 to 46 feet and it was subsequently screened during well 

installation over essentially the same depth interval - 41 to 46 feet. 

The slug test consisted of removing a known amount of water (a slug) and 

measuring the groundwater recharge rate into the monitoring well. For 

this slug test an SEIOOOB environmental logger was used to measure the 

recharge rate over a 24-hour period. The slug test was performed and 

calculated according to procedures described by Hvorslev (U.S. Army 

Corps of Engineers Bulletin No. 36, 1951). The resulting hydraulic 

conductivity of 2.5 x 10"' cm/sec was similar to that exhibited during 

the packer test (1x10"' cm/sec). 

Water level measurements were obtained over a period of over six months 

after installation of the monitoring wells. The data thus obtained, as 

the levels were allowed to recover and approach a static water level, 

were used as slug test data. Using this data, hydraulic conductivities 

were computed according to the method described by Hvorslev (1951) , for 

Monitoring Wells MW-101, MW-103, MW-106 and MW-109. The values thus 

obtained are as follows: 
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Hydraulic Conductivity 
Monitoring Well (cm/sec) 

MW-101 7.0 X 10"« 
MW-103 1.7 X 10"" 
MW-106 1.3 X 10"" 
MW-109 2.5 X 10"" 

These hydraulic conductivity values, as well as other hydraulic 

conductivity values calculated for this project, are shown on 

Figures II-l through II-4. 

SHALLOW MONITORING WELLS 

1. SOIL BORING 

The shallow boreholes were augered to refusal in bedrock with 6-inch 

diameter hollow stem augers. The total depths of the shallow boreholes 

varied from 5 to 16 feet. 

2. WELL INSTALLATION 

The monitoring wells were constructed using 2-inch diameter. 

Schedule 80, flush-threaded PVC casing and machine-slotted screen with 

0.010-inch slots. The screens of the shallow monitoring wells were set 

at the bottom of the boreholes since no free water was encountered 

during drilling. Five feet of screen was set in all of the shallow 

monitoring wells except for MW-204 in which only 2 feet of screen was 

set due to the shallow depth of the borehole. The annular space was 

backfilled with washed silica sand to approximately I to 2 feet above 

the top of the screen. Above the sand, a bentonite pellet seal 1/2-foot 

to 2-1/2 feet thick was placed in the annular space. The monitoring 
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well was left undisturbed for a minimum of 1-1/2 hours to allow 

hydration of the bentonite to form a seal in the annular space. Visual 

inspection determined that hydration of the bentonite pellets had 

occurred. The remaining annular space was then grouted to the ground 

surface with cement/bentonite grout. A 4-inch square steel locking 

protective cover was then grouted in place. All the monitoring wells 

were locked with identical locks. A survey was conducted to determine 

the elevations of the top of casing and the ground surface of each 

shallow monitoring well. The elevations were noted on the water level 

monitoring records. Details of the construction of MW-204 to MW-211 can 

be seen in Figures 11-14 to 11-21. The well construction records for 

the shallow wells installed previously are in Appendix F to this 

memorandum. 

3. IN-SITU HYDRAULIC CONDUCTIVITY MEASUREMENTS - SLUG TESTS 

In-situ hydraulic conductivity tests (slug tests) were conducted on 

MW-205, MW-206, and MW-210 after their development. The slug tests 

consisted of removing a known volume of water from the monitoring well 

and measuring the groundwater recharge rate into the monitoring well. 

The slug tests were performed and calculated according to procedures 

described by Hvorslev (U.S. Army Corps of Engineers Bulletin No. 36, 

1951). 

The shallow monitoring wells have screens set into the bedrock/soil 

interface. It should be noted that in several instances the soil auger 

penetrated the uppermost, weathered bedrock. In these locations the 
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shallow well screens may be placed partially in the weathered shales, 

most of the characteristics of which are similar to the overlying clay 

soil. The hydraulic conductivities measured for the three shallow 

monitoring wells are: 

MW-205 1.6 X 10"* cm/sec 

MW-206 4.4 X 10"' cm/sec 
MW-210 1.5 X 10*' cm/sec 

As with the deep wells, water level measurements over time were used as 

slug test data for two shallow wells. The following hydraulic 

conductivity valves were calculated using the method described by 

Hvorslev (1951) for Monitoring Wells MW-206 and MW-210: 

MW-206 7.6 X 10-* cm/sec 

MW-210 5.5 X 10-* cm/sec 

D. WATER LEVEL MONITORING 

Water levels were taken at the Site after the wells had been installed, 

during well development, during groundwater sampling rounds and for a period 

exceeding six months after installation. Water levels were taken in 

accordance with the procedure presented in the SAP. Several sets of 

groundwater level measurements were taken to help in determining the 

groundwater model for the site. Observed water level readings are found in 

Appendix B. A shallow groundwater gradient map for April 5, 1989 is 

presented in Figure 11-22. 

Water levels for all of the monitoring wells for October 2, 1989 can be 

fotind on Figures II-l through II-4. 
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The previously Installed deep wells were screened across several strata, and 

the newly installed deep wells were screened over a specific stratum with 

a maximum of three screens in any one stratum. It is. not possible to 

prepare a groundwater gradient map for specific deep strata except for the 

lower sandstone unit. MW-104, MW-108 and MW-111 were screened in the lower 

sandstone unit. In addition, the previously installed MW-101 and MW-103 are 

at least partially screened in the Labette Formation. From groundwater 

measurements a groundwater gradient of 1 percent to the northwest can be 

calculated. A deep groundwater gradient map for the sandstone for 

October 2, 1989 is presented in Figure 11-23. 

E, WELL DEVELOPMENT 

A Burns 6c McDonnell geologist supervised monitoring well development 

activities. These consisted of: 

o bailing water from the wells, 

o measuring pH and conductivity frequently, and 

o logging water levels. 

All monitoring well development fluids were treated as described in 

Part VI. 

A record of pH readings over time for each of the monitoring wells is 

contained in Appendix C. These records show that all deep monitoring wells 

except MW-101, MW-102, and MW-106 showed high pH readings above 9.00 after 

the initial balling of water to develop the wells. Since one of the wells 

(MW-103) exhibiting high pH readings was a previously installed well, it was 
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initially thought that the deep groundwater might naturally occur at high 

pHs due to some phenomenon related to the low hydraulic conductivity 

exhibited by the rock strata. However, with additional bailing the pH 

levels in most wells began to decrease slowly. 

Near the end of February, 1989, it was decided to proceed with the first 

round of groundwater sampling. Except for MW-107 and MW-109, the pH of the 

wells had fallen below 10 and appeared to be stabilizing. MW-107 and MW-109 

recharged so slowly that even obtaining a sample from these wells remained 

in question. In fact, for the first sampling round the quantity of water 

available in MW-107 provided only enough sample for a VOC analysis. MW-109 

provided somewhat more water, but still insufficient water to prepare a 

filtered sample for analysis. 

Additional well development was conducted on MW-rl05, MW-108, and MW-109 to 

determine the effects on pH levels. The pH values subsequent to the 

activity showed only small decreases, approximately one pH unit. The 

continued relatively high pH readings indicated that when the NX borehole 

was filled with cement/bentonite grout (Figure II-5, Step 4), the grout was 

forced into fractures in the formations causing the elevated pH readings in 

the installed monitoring wells. The small volume of water removed from the 

wells due to the slow recharge had not been sufficient to "wash" out the 

remaining grout. The pH values continued to moderate with time, indicating 

a reduced effect of the grout left in the formation fractures. The first, 

second and third round pH readings are shown below: 

11-14 RSSITM.MH 



Monitoring Well 
MW-101 
MW-102 
MW-103 
MW-104 
MW-105 
MW-106 
MW-107 

MW-108 
MW-109 
MW-110 
MW-111 

pH at 
First Round 

8.45 
6.55 
9.05 
8.91 
9.83 
8.43 
11.55 

9.50 
12.14 
6.14 
6.49 

pH at 
Second Round 

8.37 
6.54 
8.98 
8.44 
7.65 
6.88 
No Water 
No Sample 
8.60 
9.64 
6.64 
9.07 

pH at 
Third Round 
8.17 
6.90 
8.82 
8.21 
8.34 
6.91 
8.38 

9.09 
8.91 
7.0 
8.74 

Of the 49 target compounds selected for the Site, only three of the SVOCs 

(benzyl chloride, benzal chloride, and benzotrichloride) could be considered 

chemically reactive under alkaline conditions. However, as described in the 

Merck Index (Ninth Edition), each of these compounds is insoluble in water. 

Therefore, it is unlikely that they could have been transported into either 

the overburden or the bedrock flow system. These three compounds have never 

been detected in any of the sediment or soil samples collected at the Site. 

Therefore, the effect of the elevated pH levels on the reported analytical 

results is expected to be insignificant. 

As discussed above, MW-107 and MW-109 were shown to be very low recharging 

wells. A surge block was used on these two wells to confirm that the 

development procedure outlined in the SAP was adequate for well 

development. For the surging process a series of neoprene rubber rings 

approximately 1.75 inches in diameter were bolted to the end of a 0.5 to 

0.75-inch diameter threaded pipe. The rubber surge block was lowered inside 

the monitoring well casing to the top of the well screen elevation. The 
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surge block was then repeatedly raised and lowered over an approximate 

3-foot interval, forcing water to flow into and out of the well casing. 

Water level recharge rates are shown below for both wells and for intervals 

both before and after surging: 

Monitoring Well 
109 (pre-surge) 
109 (pre-surge) 
109 (post-surge) 
109 (post-surge) 
107 (pre-surge) 
107 (pre-surge) 
107 (post-surge) 
107 (post-surge) 

Recharge Interval 
from to 
3/27 3/29 
3/8 3/27 
4/8 4/10 
4/12 4/28 
2/20 3/8 
3/8 3/29 
4/12 4/28 
4/12 5/5 

Level Increase 
Davs 

2 
19 

2 
16 
16 
21 
16 
23 

<'feet) 
1.83 
9.75 
1.77 

10.42 
1.75 
1.60 
0.92 
1.39 

The results showed no significant change in recharge rates after surging. 
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PART III 

SEWER SAMPLING TEST PITS 

Eleven test pits were excavated adjacent to the on-site sewers at the locations 

shown on Figure 1-2. Five of the test pits were along active sewer lines and 

six along abandoned lines. A backhoe was used to excavate the test pits parallel 

to the sewer lines and down to sewer invert elevations. After reaching invert 

elevation at each test pit location, one backhoe bucket of soil was removed from 

beneath the sewer line. The sample was removed from the center of this backhoe 

bucket with a decontaminated knife. The samples were analyzed for PCBs, VOCs, 

and SVOCs, A replicate sample was taken from Test Pit TP-5. 

Test Pits TP-1 through TP-5 were excavated in January. TP-2 and TP-4 were 

located along an abandoned sanitary sewer and storm sewer, respectively. TP-1 

and TP-5 were adjacent to the Holden sanitary sewer; however, this sewer line 

is not currently connected to any building on site. TP-3 was near an active Site 

storm sewer. For all locations, air in the vicinity of the test pits was 

monitored with a Photovac T.I.P. II (TIP) photoionization detector (10.2-eV lamp) 

or an HNU photoionization detector to assess levels of VOCs. Readings were noted 

in the field logbook. 

In addition, logs and geologic profiles were developed in the field by a Burns 6e 

McDonnell geologist (Appendix D). Geologic profiles for the five test pits can 

be found in Figures III-l through III-5. The excavated material, which consisted 
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of gravel fill and clay, was stockpiled and covered with plastic sheeting. The 

amount of excavated material ranged from 63 cubic feet from Test Pit TP-4 to 300 

cubic feet from Test Pit TP-2. 

Test Pits TP-6 through TP-11 were excavated in April. TP-6, TP-7, TP-8, and TP-9 

were located along an abandoned Holden sanitary sewer line which was discovered 

near the existing Holden sanitary sewer line on the south side of the Site. The 

test pits were excavated to allow sampling of the soils around the line. The 

abandoned line was a 12-inch clay pipe located 3.7 feet north (outside to 

outside) of the new sewer line (see Figure 1-2) and 3 feet below grade. The 

excavated material from these pits consisted of clay; no granular fill was 

encountered. Dark material was observed next to the sewer pipe in TP-7. No logs 

or soil profiles were developed. 

Test Pits TP-10 and TP-11 are located north of the loading dock and west of the 

Main Building along the storm sewer exiting the Main Building to the west. The 

storm sewer is a 12-inch clay line approximately 3.5 feet below grade. In these 

excavations, fill material was encountered and a gravel layer similar to that 

found In the test trench dug in the Main Building (See Volume VI - Building and 

Structures Investigation Technical Memorandum) was found at a depth of 4 feet. 

No logs or geologic profiles were developed for these pits. 

All of the test pits were backfilled with gravel and bentonite. The gravel was 

purchased from a commercial supplier and was placed in the test pits in 

alternating layers with the bentonite. Normally, two separate layers of 

bentonite, each completely covering the excavated area, were placed. The gravel 

was placed and compacted with the decontaminated backhoe bucket. 
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PART IV 

GEOLOGY AND HYDROGEOLOGY 

A. SOILS 

GENERAL DESCRIPTION 

The unconsolidated soils at the Site are residual in nature (derived 

from weathering of the bedrock) and consist of an upper brown silty clay 

underlain by a gray and orange mottled stiff clay. The upper clay is 

variable in color with brown and gray being the most common colors, and 

is silty with sand and gravel present in places. Roots are common. The 

upper clay is not found everywhere beneath the Site, but was encountered 

in the boreholes of MW-105/2O5, MW-106/206, MW-107/207, MW-109/209, 

MW-110/210, and MW-111/211. The thickness of the upper clay varies from 

4 feet to 8 feet where penetrated by borings. 

The lower clay at the Site is an orange, brown, and gray mottled clay. 

The lower clay was found in the boreholes of MW-104-204, MW-105/205, 

MW.106/206, MW.107/207, MW-109/209, MW-110/210, and MW-111/211. 

Thicknesses varied from 1 foot to 6 feet. The clay is iron stained with 

small iron concretions. The clay grades into a weathered shale bedrock 

at all the locations except for MW-104/204, MW-105/205, and MW-111/211. 

At these locations, the lower clay is underlain by a brown clay. 
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At the boring locations for MW-109/209 and MW-110/210, the upper and 

lower clays are divided by a gray-green mottled clay. The gray-green 

clay was 4 feet thick at MW-110/210 and 7 feet thick at MW-109/209. 

At MW-104/204, MW-105/205, and MW-111/211 the orange-brown and gray 

mottled clay was underlain by a brown clay. The brown clay was silty 

in places and ranged in thickness from 2.5 feet to 7 feet. 

At the location of MW-108/208, a brown clay with red and green paint 

chips (fill) approximately 2 feet thick was found on the top of the 

shale bedrock. The brown clay was iron-rich, gravelly, stiff, and damp, 

and graded into an iron stained weathered shale at approximately 2 

feet. Elsewhere on the Site, evidence of fill was found to depths of 

2 feet at the location of MW-109, 2 feet at MW-111, and at 1.5 feet in 

MW-206. 

Soil directly beneath the floor of Main Building consisted of an upper 

variable clay underlain by a lower orange gray mottled clay (as found 

in the exterior borings) . Undoubtedly some of the upper clays were fill 

material; however differentiating between fill and original 

unconsolidated overburden was not feasible. For most interior borings, 

the upper clay was dark brown to black, moist, medium plasticity with 

organic debris and gravel in places. In B-7, the interval 1 to 3 feet 

below floor grade consisted of a moist gray clay with gravel. In B-2, 

a gray clay was again found at the interval 0.8 to 1.5 feet below floor 
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grade. Soil beneath the South Warehouse was a wet gray/green mottled 

clay with high plasticity. 

2. THICKNESS AND AREAL EXTENT 

Soil covers the entire Site with no bedrock exposures. Thickness of the 

soil varies from 2 feet to 13.5 feet. A net thickness soil map is 

presented in Figure IV-1. 

3. DEPTH TO WATER TABLE 

During drilling, free water was not encountered. The screens of the 

shallow wells were set at the bottom of the boreholes. Over time, 

groundwater from the overlying soils and weathered shales accumulated 

in the monitoring wells. 

4. ENGINEERING PROPERTIES 

Seventeen soil samples were submitted to Kansas City Testing Laboratory 

for analysis of the engineering properties, including moisture content, 

Atterburg limits, and grain size distribution (hydrometer analysis). 

In addition, three Shelby tubes were taken to obtain undisturbed 

samples. These samples were tested by the consolidation method to 

determine hydraulic conductivity. (EM-1110-2-1906, U.S. Army Corps of 

Engineers, Appendix VII). Three slug tests were performed to measure 

in-sltu hydraulic conductivity (See Part II, Section C.3). 

Moisture content of the subsurface soil samples was found to range from 

17.9 percent to 34.3 percent, with an average of 23.5 percent. All soil 
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samples analyzed for physical properties were clays as shown by the 

Atterburg limits analyses. Thirteen samples were classified under the 

Unified Soil Classification System as being clay with high plasticity, 

and three as silty clay with medium to low plasticity. One sample was 

unclassified due to small sample size. Among the samples tested, the 

liquid limit ranged from 44 to 87 percent, the plastic limit ranged from 

19 to 28 percent, and the plasticity index ranged from 21 to 65 

percent. The 11 samples submitted for hydrometer analysis had a silt 

and clay content that ranged from 88.2 percent to 95.6 percent with an 

average composition of 91 percent silt and clay. Density of the 17 soil 

samples ranged from medium to very dense. Laboratory test results can 

be found in Appendix E. 

Shelby Tubes were taken from the boreholes for MW-105 (6.0 feet to 8.0 

feet), MW-106 (8.0 feet to 9.5 feet) and MW-110 (8.0 feet to 10.0 

feet). The hydraulic conductivities of the three samples are: 

MW-105/ST-1 1.9 X 10"" cm/sec 

MW-106/ST-1 2.5 X 10"" cm/sec 

MW-llO/ST-1 3.0 X 10"" cm/sec 

Slug tests were performed on MW-205 (7.5 feet to 15.0 feet), MW-206 (6.5 

feet to 14,0 feet), and MW-210 (7.5 feet to 15.0 feet). The hydraulic 

conductivities of the monitoring wells over the area screened are: 
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MW-205 1.6 X 10"* cm/sec 

MW-206 4,4 X 10"* cm/sec 

MW-210 1.5 X 10"* cm/sec 

Hydraulic conducitivites also have been calculated based on water level 

data over time. The results of these evaluations are: 

MW-206 7.6 X 10"* cm/sec 

MW.210 5.5 X 10"* cm/sec 

The large differences in hydraulic conductivity between the laboratory 

tests and the field tests are due to the fact that the laboratory test 

uses only on a small soil sample, while the field test is on the major 

structural features of the soil and weathered shale, including the 

joints and fractures. Thus, the field values are considered to be more 

representative of the soil weathered shale unit as a whole on the Stte. 

The soil samples tested in the laboratory are too small to indicate the 

massive overall permeability of the soil structure. 

B. BEDROCK 

1. GENERAL DESCRIPTION 

The bedrock which underlies the Site is primarily sedimentary rock of 

Pennsylvanian age and include sandstones, limestones, and shales, 

assigned to the Upper Marmaton group (Geologic Map of Missouri. Kenneth 

Anderson, DGLS-MDNR, 1979 and personal correspondence with Bruce 

Netzler, geologist, at DGLS-MDNR, March, 1989). Where encountered in 
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borings drilled for this project, bedrock occurs at depths ranging from 

2 to 13.5 feet below ground surface of the Site, overlain by the thin 

mantle of unconsolidated soil. 

From the top downwards, the bedrock geologic section beneath the Site 

generally consists of (1) a 15- to 40-foot thick sequence of shale and 

limestone interbeds, (2) an 8-foot thick sandstone bed, and (3) another 

sequence of shale and limestone beds beneath the sandstone. 

The upper eroded surface of the bedrock slopes in a southwest direction 

at a 7 percent gradient. A top of rock contour map can be seen in 

Figure IV-2. In the northeast corner of the site the upper surface of 

the bedrock slopes slightly to the northeast. 

The stratified layers within the bedrock dip to the northeast at less 

than 1 percent gradient. The dip of the layers varies from 0.7 percent 

to 0.9 percent. This is due to the variable thickness of the beds and 

is quite common in Pennsylvanian rocks in Western Missouri. 

A stratigraphic column for the Site is presented in Figure IV-3. The 

uppermost formation found at the Site is the Bandera Formation. The 

Bandera Formation is up to 22 feet thick at the Site and is composed of 

an upper shale unit, a limestone unit, and a lower shale unit. The 

upper dark gray, laminar shale unit subcrops over the northeast portion 

of the Site. The upper shale,contains several small localized coal 

beds. Underlying this shale is a strong gray limestone. The limestone 
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is underlain by a gray weathered shale with limestone gravel and clayey 

seams. 

The Bandera is underlain by the Pawnee Formation. The Pawnee Formation 

is divided into 4 separate units. The top unit is composed of 2 

limestone beds separated by a gray-green shale. Underlying this unit 

is a gray weathered shale approximately 8 feet in thickness. This is 

underlain by a light gray massive limestone. The lower unit of the 

Pawnee is a shale interbedded with a limestone. 

The Pawnee Formation is underlain by the Labette Formation. The Labette 

Formation consists of massive gray shale over a shaley sandstone. The 

sandstone is gray, well-consolidated, and fine-grained. The sandstone 

is underlain by a massive dark gray shale. 

The geologic profiles provided in this report (Figures II-l through 

II-4) include available information on the measured hydraulic 

conductivities of the formations encountered. In addition, 

representative water level measurements for each monitoring well are 

also shown on the profiles. 

2. BANDERA FORMATION 

a. Description 

The Bandera is the uppermost bedrock formation beneath most of the 

Site, except in the southwestern portion, where it has been removed 
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by erosion, and the Pawnee forms the uppermost bedrock. The Bandera 

is composed of an upper shale unit, a limestone unit, and a lower 

shale unit. 

The upper unit of the Bandera is a dark gray to black laminar 

shale. The limestone unit is gray, strong and fossiliferous. The 

limestone is lenticular and is absent in MW-109 and MW-105, where 

a weathered gray shale and several small localized coal beds occur 

in this stratigraphic position. The lower shale unit is gray, 

laminated, weathered, and weak with limestone gravel and clayey 

seams. The maximum thickness of the Bandera where penetrated by 

borings is 22 feet. 

b. Depth to Plezometrlc Surface 

Well screens for MW-106 and MW-110 were set in the Bandera 

Formation. The well screen for MW-106 was set in the lower shale 

unit. The water elevation measured on October 2, 1989 was 822.01 

feet above sea level. The well screen for MW-110 is set in the 

middle limestone unit and includes the small coal bed above the 

limestone. The water elevation for MW-110 was measured at 826.39 

feet above sea level on the same date. 

c. Hydraulic Conductivitv 

Water level measurements in Monitoring Well MW-106 were used as a 

slug test to calculate a hydraulic conductivity of 1,3 x 10"" cm/sec 

for the Bandera, 
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Four packer tests were conducted in the Bandera Formation. In the 

borehole for MW-104, a packer test (See Part II, Section B.5 ) was 

conducted in the limestone unit at the depth interval 11 to 18 feet 

below ground surface. No measurable flow occurred at a pressure of 

9 psi (pounds per square inch) during the packer test, indicating 

that the hydraulic conductivity is less than approximately 1x10"^ 

cm/sec. In MW-107, the packer test was conducted in the lower shale 

unit in the interval of 18 to 25 feet below ground surface at 14 

psi. A flow rate of ,225 gallons per hour was recorded, indicating 

a hydraulic conductivity of 6x10"' cm/sec. Packer tests were 

conducted in the borehole for MW-110 over the limestone interval 

from 22 to 24 feet below ground surface at 20 psi and a coal 

interval from 19,8 to 21.8 feet below ground surface at 17 psi. No 

measurable flow of water occurred during either test, indicating a 

hydraulic conductivity of less than approximately 1x10"^ cm/sec. 

3, PAWNEE FORMATION 

a. General Description 

The Pawnee Formation consists of interbedded shales and limestones. 

The Pawnee is divided into 4 separate units. 

The uppermost unit (Coal City) of the Pawnee Formation is comprised 

of two limestone beds separated by a shale. The unit varies in 

thickness from approximately 6 to 9 feet. The limestones are light 
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gray, fossiliferous, and strong. The shale interval is a 

gray-green, weathered, and massive. The thickness of the shale 

layer varies from approximately 1 to 5 feet at different locations 

on the Site. 

Underlying this unit is a shale (Mine Creek), approximately 8 feet 

in thickness. The shale is gray, weathered, and has limestone 

concretions. Limestone seams and lenses are found in some zones. 

Underlying this unit is a limestone unit (Myrick Station) varying 

in thickness from approximately 5 to 8 feet. The limestone is light 

gray, massive, and microcrystalline, and is fossiliferous with 

stylolites. The contact of this unit with the overlying unit is 

weathered, with holes and fractures filled with green clay. This 

unit is apparently absent in MW-110, due to a lateral fades 

change. 

The lower unit (Anna) within the Pawnee is a shale interbedded with 

limestone. The bedding is wavy. The limestone is light gray and 

fossiliferous and the shale is dark gray to black. The thickness 

of this unit is approximately 1.2 feet. 

b. Depth to Plezometrlc Surface 

Well screens for MW-105, MW-107, and MW-109 were set in the Pawnee 

Formation. MW-105 and MW-107 were set in the lower limestone member 

(Myrick Station). The measured water elevation for MW-105 was 
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821,33 feet above sea level on October 2, 1989, Due to the low 

permeability of this formation, approximately two weeks were 

required for the water level to stabilize in MW-105 while the water 

level in MW-107 never stabilized throughout the duration of this 

study. The screen for MW-105 is set in the upper weathered zone of 

the limestone unit while the screen for MW-107 Is set In the lower 

non-weathered part of the unit, and this may account, in part, for 

the difference in recharge rates, 

The well screen for MW-109 is set in the upper limestone unit (Coal 

City) of the Pawnee, The water level in this well has likewise may 

not have reached equilibrium during this study. The highest water 

elevation recorded was 819.26 feet above s e a level on October 2, 

1989, 

c. Hydraulic Conductivity 

Water level measurements in Monitoring Well MW-109 were used as a 

slug test to calculate a hydraulic conductivity of 2,5 x 10"" cm/sec 

in the Pawnee Formation, 

Five packer tests (Part II, Section B.5) were performed in the 

various strata of the Pawnee formation. In MW-107, packer tests 

were conducted in both the upper and lower limestone strata of the 

Pawnee (39,5 feet to 46.5 feet and 27 feet to 35 feet below ground 

surface). During the tests of both strata, at 14 and 22 psi, 

respectively, no measurable flow occurred, indicating that the 
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hydraulic conductivity Is less then approximately 1x10"' cm/sec. In 

the borehole for MW-110, a packer test was conducted In the upper 

limestone unit of the Pawnee Formation (33.5 feet to 35,5 feet below 

ground surface), A flow rate of .0075 gallons per hour at 26.8 psi 

was measured, yielding a hydraulic conductivity of 3 x 10"' cm/sec. 

In the borehole for MW-104, packer tests were conducted in both the 

upper and lower limestones of the Pawnee Formation (intervals 20 

feet to 27 feet and 35 feet to 41 feet below ground surface). No 

measurable flow rate at 16 and 27 psi, respectively, occurred during 

the test, indicating that the hydraulic conductivity is less than 

approximately 1x10"' cm/sec. 

4. LABETTE FORMATION 

a. Description 

The Labette Formation of the Marmaton Group consists predominantly 

of a sandstone and includes massive gray shale strata at the top and 

bottom of the formation. 

The sandstone of the Labette Formation of the Marmaton group was 

encountered in MW-104, MW-108, and MW-111 and was also encountered 

in the existing MW-101 and MW-103. The sandstone is a shaley 

calcareous sandstone and is gray, well cemented, and fine grained, 

with traces of muscovite and blotlte. The sandstone has laminar 

bedding with no visible fractures or joints where encountered in the 

core borings. The sandstone is interbedded with black to dark gray 
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shale. The upp^r contact of the sandstone is gradational with a 

1-1/2-foot thick dark gray to black shale present above the 

sandstone. The formation increases in sandstone, content downward 

until the bulk of the formation is a sandstone with intermittent 

shale lenses. The sandstone then becomes Increasingly more shaley 

with depth, becoming interbedded shale and sandstone in the lower 

part of the sandstone unit. The lower contact of the sandstone at 

the Site is seen only in MW-111 and is a gradational contact with 

the underlying dark gray massive shale. 

The dip of the top of the Labette Sandstone is 0.7 percent to the 

northeast. The thickness of the sandstone in MW-111 is 9 feet. 

Overlying the Labette Formation are the Interbedded shales and 

limestones of the Pawnee Formation. Underlying the Labette are the 

interbedded shales and limestones of the Higginsville, Little Osage, 

and Blackjack Creek Formations. 

The Higginsville Formation was reached at the borehole for MW-111 

at an approximate elevation of 770 above sea level. The 

Higginsville Formation was a light gray limestone, fine grained, 

massive, and strong. The boring penetrated a total of 2.7 feet into 

the formation. 

b. Depth to Plezometrlc Surface 

MW-104, MW-108, and MW-111, were screened in the sandstone of the 

Labette Formation. Several rounds of water level measurements were 
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taken for this investigation to determine directions of groundwater 

flow in the Labette. 

The measured water elevations within the sandstone were 810.92 feet 

In MW-104, 809.21 feet in MW-108, and 809.65 feet In MW-111, 

measured on October 2, 1989. The plezometrlc surface slopes 

northwestward at an approximate gradient of 0,01. 

Hydraulic Conductivity 

A packer test was performed on the sandstone in MW-104. The flow 

rate during the packer test was 0.06 gallons per hour at 34 psi, 

resulting In a calculated hydraulic conductivity of approximately 

1x10"' cm/sec (See Part II, Section 8.5), A slug test was also 

performed for MW-104 (See Part II, Section B.7). The hydraulic 

conductivity of the sandstone as calculated from the slug test is 

2.5x10"' cm/sec. Water level measurements in Monitoring Wells MW-101 

and MW-103 were used to calculate hydraulic conductivities of 7.0 

X 10"' cm/sec and 1.7 x 10"' cm/sec, respectively, for the shales and 

limestones Immediately underlying the sandstone bed of the Labette. 
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C. HYDROGEOLOGY 

1. GENERAL DESCRIPTION 

There are three primary hydrogeologic units of concern in the shallow 

subsurface (0 to 50 feet) at the Site. From the surface downward, these 

include the unconsolidated soil and weathered shale overburden 

(hereafter referred to as overburden), a series of thick shale and thin 

limestone interbeds, and a sandstone stratum which comprises the 

principal water bearing unit beneath the Site. The sandstone is 

underlain by additional shale and limestone beds. The extremely low 

permeability (less than 10** cm/sec) of all of the shallow subsurface 

materials precludes the classification of these geologic materials as 

aquifers. Minimum hydraulic conductivities for aquifers are considered 

to be in the range of 5 x 10"' cm/sec. These characteristics, plus the 

availability of local public water supplies, preclude the installation 

of drinking water production wells in the shallow subsurface on or near 

the Site. 

2. GEOLOGIC ASPECTS 

As described above, the principal water bearing unit in the bedrock is 

the sandstone bed in the Labette Formation. It is a bedrock unit which 

underlies shale and limestone interbeds which, in turn, are overlain by 

unconsolidated overburden soil. Where penetrated by borings, the 

sandstone ranges in thickness from approximately 7 to 9 feet. The areal 

distribution of this sandstone bed can be seen on the geologic profiles 
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In Figures II-l through II-4. Although no major joints were observed 

In the rock core recovered from this unit, both bedding plane joints and 

structural joints undoubtedly contribute to the porosity and 

permeability of the formation. The sandstone bed lies between confining 

layers, both above and below, of very low permeability shale and 

limestone Interbeds, and is overlain additionally by the overburden. 

The depth to the top of the sandstone ranges from approximately 31 to 

44 feet below ground surface at different locations on the Site. The 

depth to the plezometrlc surface of the groundwater within the sandstone 

ranges from approximately 4 to 10 feet below ground surface at different 

locations on the Site. Thus the plezometrlc surface generally occurs 

at an elevation of approximately 810 feet above sea level. 

The second water-bearing unit on the Site which requires consideration 

is the overburden. Although the overburden consists primarily of clay 

and silty clay. Its In-sltu permeability as measured by slug tests is 

substantially higher than that of the underlying shale and limestone 

bedrock. It thus provides a location where groundwater may occur in a 

perched condition on top of the bedrock. Where penetrated by borings 

on the Site, the overburden ranges in thickness from approximately 

5 feet to 16 feet. The overburden blankets the entire Site, and no 

bedrock outcrops were discovered during the investigation. The porosity 

of the overburden consists primarily of discontinuities such as joints 

and minor fractures, with some primary pore space in the form of 

intergranular porosity. Although It Is of generally low permeability, 

the overburden contains water in unconfined conditions, because it is 
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the shallowest formation on the Site. The water table within the 

overburden generally occurs within a saturated zone at depths from 

approximately 1 to 12 feet below the ground surface. Thus, the 

groundwater within the overburden comprises a very small volume of water 

that is apparently perched on top of the bedrock surface. Figure 11-22 

Illustrates the general shape of the shallow water table surface for 

April 5, 1989, The contours closely reflect the shape of the top of the 

bedrock surface as shown on Figure IV-2, 

3, HYDRAULIC ASPECTS 

a, Labette Sandstone 

The sandstone within the Labette Formation has a hydraulic 

conductivity in the range of 1x10"' cm/sec. The transmisslvity of 

the sandstone Is approximately 0.19 gallons per day per foot (1x10"' 

cm/sec X gal/3,785 cm' x 929 cmVft^ x 86,400 sec/day x 9 ft). The 

storage coefficient of the sandstone will be In the range of 

0.00001, and the porosity of the formation Is estimated at 

approximately 35 percent. 

The groundwater flow direction within the sandstone Is predominantly 

horizontal, because it is lies between the confining layers of low 

permeability shale. On several dates of measurement, groundwater 

flow was seen to be generally west northwest or northwestward. Due 

to the extremely low gradient of the plezometrlc surface, slight 

variations in elevations of water measured in the monitoring wells 
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will yield somewhat different compass directions of groundwater 

flow. 

The groundwater flow rate within the sandstone beneath the Site Is 

calculated to be approximately 1.2 gallons per day, based on the 

following parameters: hydraulic conductivity - 0.02 gallons per day 

per square foot; hydraulic gradient • 0.01; and cross sectional area 

perpendicular to flow - 5,400 square feet (9 feet thick by width 

perpendicular to flow of approximately 600 feet). Assuming a 

porosity of 35 percent, the average linear groundwater velocity is 

calculated to be approximately 0.00008 feet per day, equivalent to 

approximately 0.03 feet per year. The principal recharge area for 

the sandstone is the upland area to the south and southeast of the 

Site, where infiltration of groundwater recharges the sandstone at 

locations where the sandstone outcrops or the limestone and shale 

aquitard is shallow or nonexistent. This recharge area will provide 

the main underflow within the sandstone beneath the Site. However, 

additional minor recharge will occur into the sandstone beneath the 

entire Site, This recharge will occur as rainfall percolates 

downward at slow rates through overlying shales and limestones. The 

discharge area for the sandstone is outcrops and subcrops in the 

ravine bottom of East Pin Oak Creek approximately 7,000 feet north 

and northwest of the Site. At that location the groundwater within 

the sandstone will discharge to the surface water. Seasonal 

variations of the groundwater flow within the sandstone are expected 

to be very minor because of the extremely slow flow rates within the 
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sandstone and its location between two aquitards. 

b. Overburden 

Laboratory tests for hydraulic conductivity were performed on 

selected overburden soil samples. These tests yielded a hydraulic 

conductivity of approximately 2x10"" cm/sec. However, field tests 

of hydraulic conductivity by in-sltu testing (slug tests) were also 

performed. The slug tests yielded values In the range of 1.5x10"* 

cm/sec to 7.6x10"* cm/sec. The large differences in hydraulic 

conductivity between the laboratory tests and the field tests are 

due to the fact that the laboratory test is only on a small soil 

sample, while the field test is on the major structural features of 

the overburden, including the joints and fractures. Thus, the field 

values are considered to be more representative of the overburden 

unit as a whole on the Site. The soil samples tested in'the 

laboratory are too small to indicate the massive overall hydraulic 

conductivity of the soil structure. The transmisslvity of the 

overburden unit will be extremely low and highly variable due to the 

fact that the water in that formation comprises primarily water 

perched on top of the bedrock formations. Thus the variations In 

thickness of the saturated section may vary significantly across the 

Site. However, where the saturated thickness is approximately 3 

feet, the transmisslvity is calculated to be approximately 2.4 

gallons per day per foot. The storage coefficient for this unit 

will be approximately 0.001, representing an unconfined condition. 

In a relatively low permeability formation. The porosity of the 
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formation is estimated at approximately 40 percent. The groundwater 

within this unit is primarily unconfined, but due to the low 

permeability of the soil material, semi-confined conditions may 

exist for some of the water perched on top of the bedrock. 

The groundwater flow direction generally parallels the upper bedrock 

surface. Thus the predominant groundwater flow in the overburden 

Is to the southwest. The hydraulic gradient to the southwest will 

generally be the same as the slope of the eroded bedrock surface in 

that direction which is approximately 0.15. The flow rate of the 

perched water beneath the Site Is approximately 360 gallons per day 

beneath the entire Site. This calculation was made using a 

hydraulic conductivity of 4x10"* cm/sec, the hydraulic gradient of 

0,15 and a cross sectional area of 3,000 square feet (consisting of 

a 3-foot-thick saturated zone over a width perpendicular to the 

direction of flow of approximately 1,000 feet). The average linear 

groundwater velocity is calculated to be 0.04 feet per day which is 

equivalent to approximately 15 feet per year. 

The recharge for the overburden is rainfall on the entire Site 

percolating downward to the perched water table zone. In addition, 

surface water runoff from off-site may enter onto the Site and 

contribute to recharge on the Site. However, the size of the area 

off-site which drains onto the Site itself is small. The discharge 

area for the groundwater in the soil overburden will be the subcrop 

and rock outcrop areas in the unnamed tributary to East Pin Oak 
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Creek which occurs on the southwestern part of the Site and 

generally to the west of the Site. In this ravine bottom, where the 

ground surface has been eroded down to nearly the top of the bedrock 

surface, the perched water on the top of the bedrock will discharge 

to the surface water in the ravine. It should be noted that in the 

northeastern corner of the site, the bedrock surface slopes downward 

to the northeast. In this portion of the Site, the groundwater 

within the overburden appears to flow first northeastward and then 

to the northwest eventually to discharge in East Pin Oak Creek 

northwest of the Site. 

Seasonal variations in the groundwater flow conditions in the 

unconfined overburden may be substantial, because it is directly 

sourced by rainfall on the ground surface. During times of heavy 

rainfall, the water table elevation (and saturated thickness of the 

overburden) may vary by as much as 1 foot, or possibly more. This 

seasonal variation In water levels Is not anticipated to have a 

significant effect on the evaluation of groundwater flow beneath the 

Site. 
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PART V 

DECONTAMINATION 

All decontamination procedures for the drilling, excavation, and sampling 

equipment are described In this Section. 

A. DRILLING AND EXCAVATION EQUIPMENT 

All drilling equipment, excavating equipment, and PVC well construction 

material was decontaminated by Layne-Western prior to each use for the 

various stages of drilling and well installation. With reference to 

figure II-5, these include before Step 1, between Steps 2 and 3, and between 

Steps 4 and 5. A decontamination area, consisting of a metal open-top water 

tank underlain by plastic sheeting, was set up by Layne-Western prior to 

drilling. All augers and drill rods were placed in the open-top tank and 

cleaned using a high-pressure hot water sprayer. All exposed exterior and 

interior surfaces of the augers and drill rods were cleaned until all 

visible soil was removed. The Holden city water was characterized by 

chemical analysis prior to use for decontamination. 

The backhoe bucket was decontaminated by Layne-Western, both prior to 

excavation and between test pits. The backhoe bucket was placed in the 

open-top tank and cleaned using a high-pressure hot water sprayer. All 

exposed surfaces were cleaned until all visible soil was removed. 
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After all visible soil was removed from the drilling and excavation 

equipment, the following decontamination procedure was performed: 

1. The augers, drill rods, and backhoe bucket were scrubbed with an Alconox 

solution consisting of one tablespoon of Alconox per one gallon of 

water. 

2. The equipment was then rinsed with a supply of pestlclde-grade methanol 

contained In sprayers. 

3. A final rinse of the equipment was made using deionized water. 

B. SOIL AND WATER SAMPLING EQUIPMENT 

All split-barrel soil samplers, stainless steel sample knives, groundwater 

sampling equipment, and water level measuring equipment was decontaminated 

prior to the collection of each sample. 

The following arrangements were made for decontamination of sampling 

equipment: 

1, The Holden potable water supply was chemically analyzed prior to use and 

not found to contain any constituents of concern. 

2. A galvanized wash tub or a clean 5-gallon plastic container was filled 

with potable water. An Alconox solution was mixed In the container 

consisting of one tablespoon of Alconox per one gallon of water. 
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3. A supply of pestlclde-grade methanol was placed In labeled l-quart 

plastic squeeze bottles or sprayers. 

4. An empty container was provided to contain the methanol rinsings. 

5. Deionized water was provided in labeled l-quart plastic squeeze bottles 

or sprayers. 

Prior to sampling, the sampling equipment was scrubbed clean using the 

Alconox solution and a stiff long bristle scrub brush. After the solution 

scrub, the device was rinsed with deionized water and then sprayed with 

methanol over the second container. After the methanol rinse, the devices 

were allowed to dry. All decontamination fluids were retained and treated 

and/or disposed of as described in Part VI. 
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PART VI 

INVESTIGATION GENERATED WASTES 

Field Investigation activities resulted in the generation of potentially 

cont£uninated materials. Management of the wastes generated during the 

investigation required compliance with federal and state requirements for 

generation, storage, transportation, and disposal. Potentially contaminated 

materials generated during the field investigation included such materials 

as decontamination fluids, disposable clothing and equipment, drill 

cuttings, and well-development and purging water. 

All investigation generated solid wastes will be disposed of off-site at 

Chemical Waste Management's TSCA/RCRA landfill in Emelle, Alabama. All 

decontamination fluids, and well-development and purging waters were 

collected and treated on site using a Carb-trol activated carbon adsorption 

system. 

Wastes generated by the field operations consisted of: 

o Drilling Fluids. These fluids include water used during the drilling 

and water used to flush the borehole. The water was collected and 

pumped to an on-site open-top tank for storage and subsequent 

treatment. 
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o Decontamination Fluids. These fluids Included wash waters and 

methanol used to decontaminate personal safety equipment and drilling 

and sampling equipment. The wash waters were collected and pumped to 

an on-site open-top tank for storage and subsequent treatment. The 

methanol was collected in a 55-gallon drum for the later disposal. 

o Well Development and Purging Water. These generated wastes include 

the groundwater obtained from monitoring well development and 

pre-sampling monitoring-well purging activities. These fluids will 

be collected and treated in the same manner as the decontamination 

fluids described above. 

o Personal Protective Clothing and Equipment. This category includes 

the disposable work clothing such as boot covers, gloves, tyvek 

coveralls, and spent respirator cartridges worn on-site by field 

personnel during the field Investigation. The procedure for handling 

disposable personal protective clothing Is to place such articles In 

DOT (Department of Transportation)-approved 55-gallon drums which are 

stored on-site until the completion of the field investigation. 

o Drill Cuttings. These are soil and rock generated during the drilling 

of the monitoring wells. These drill cuttings and soil materials were 

stockpiled and covered by plastic sheeting to be disposed of off-site 

at a later time. 
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o Excavated Material. All material excavated during the sampling of the 

test pits was stockpiled and covered by plastic sheeting to be 

disposed of off-site at a later time. 

* * * * * 
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TABLES 



Monitoring 
Weli No. 

I^W-104 

MW-105 

MW-106 

MW-107 

MW-108 

R0STA816-1 7-88 

Sample 
No. 

SS-1 
SS-2 

SS-1 
SS-3 
SS-4 
SS-5 
SS-6 
SS-7 
ST-1 

SS-l 
SS-2 
SS-4 
SS-5 
SS-6 
SS-7 

SS-10* 
SS-11* 

ST-1 

SS-1 
SS-3 
SS-4 
SS-5 
SS-6 
ST-1 

SS-1 
SS-2 
SS-3 
SS-4 

Sample 
interval (Ft.) 

0.0-2.0 
2.0-3.0 

0.5-2.0 
4.0-6.0 
8.0-9.5 

9.5-10.0 
10,0-10.8 
10.8-11,7 
6.0-8.0 

0.0-2.0 
2.0-4,0 
6.0-8,0 
9.5-11.5 
11,5-13.5 
13,5-13.9 
6.0-8.0 
9.5-11.5 
8.0-9.5 

0.0-2.0 
4.0-6.0 
8.0-10.0 
10.0-12.0 
12.0-12.4 
6.0-8.0 

0.0-2.0 
2.0-4.0 
4.0-6.0 
6.0-6.7 

• • • 1 

Sample 
Type 

Split-Spoon 
Split-Spoon 

Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Shelby Tube 

Split-Spoon 
Split-Spoon 
Split-SpcKNi 
Split-Spoon 
Split-Spoon 
Split Spoon 
Split-Spoon 
Split-Spoon 
Shelby Tube 

Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Shelby Tube 

Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 

Table il-1 
SOIL SAMPLE MATRIX 

Cliemicai Analyses 
PCBs 

X 
X 

X 

X 

X 
X 
X 

X 

X 
X 

X 

X 

VOCs Semivoi. 

X X 
X 

X 

X 

X 
X 
X 

X 

X 
X 

X 

X 

X 

X 

X 

X 
X 
X 

X 

X 
X 

X 

X 

Engineering Properties Analyses 
Atterburg 

%Moisture Limits Hydrometer 

X X 

X 

X X X 

X 

X X X 

X X X 

Consolidation 
Permeability 

X 

X 



Monitoring 
Weii No. 

MW-109 

MW-110 

MW-111 

Sample 
No. 

SS-1 
SS-2 
SS-3 
SS-4 
SS-5 
SS-6 
SS-7 
SS-8 

SS-1 
SS-2 
SS-3 
SS-4 
SS-5 
SS-6 
SS-7 
ST-1 

SS-1 
SS-2 
SS-3 
SS-4 
SS-5 
SS-6 
SS-7 
SS-8 

SS-11* 
SS-10** 

Sample 
Interval (Ft.) 

0.0-2.0 
2.0-4.0 
4.0-6.0 
6.0-8,0 
8.0-10,0 
10,0-12,0 
12,0-13.2 
14,0-14.7 

0.0-2.0 
2.0-4.0 
4.0-6.0 
6.0-8.0 

10.0-12.0 
12.0-14,0 
15,0-16,7 
8,0-10,0 

0,0-2,0 
2.0-4.0 
4.0-6.0 
6.0-8.0 
8.0-10.0 
10.0-12.0 
12.0-14.0 
14.0-14.5 
10.0-12.0 
8.0-10.0 

Sample 
Type . 

Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 

Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Shelby Tube 

Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 
Split-Spoon 

Table IM 
SOIL SAMPLE MATRIX 

(Continued) 

Chemical Analys 
PCBs 

X 

X 

V 

X 

X 

X 
X 

X 
X 

es 
VOCs Semivoi. 

X 

X 

X 

X 

X 
X 

X 
X 

X 

X 

X 

X 

X 
X 

X 
X 

Engineering Properties Analyses 
Atterburg 

%Moisture Limits Hydrometer 

X X X 

X 

X X X 

Consolidation 
PermeabllHy 

X 

*-Replicate sample. 
**-EPA replicate sample. 

FDSTABI8-2 7-69 



Monitoring 
Weil No. 

MW-104 

MW-107 

MW-110 

Table il-2 
PACKER TESTS FOR 

IN-SITU HYDRAULIC CONDUCTIVITY 

Depth 
Interval 

(Ft) 

11-18 
20-27 
35-41 
42-46 

18-25 
27-35 

39.5-46,5 

19.8-21.8 
22-24 

33.5-35,5 

Pump 
Pressure 

(psn 

9 
16 
27 
34 

14 
22 
32 

17 
20 
26.8 

Row 
Rate 

(Gallons/Hr.) 

0 
0 
0 

.06 

.225 
0 
0 

0 
0 
.0075 

Hydraulic 
Conductivity 

(cm/sec) 

<1x10"^ 
<1x10~^ 
<1X10"^ 
1X10"® 

6x10"® 
<1x10"^ 
<1x10~^ 

<1x10"^ 
<1x10" ' ' 
3x10"^ 

ROSTABSS 1-SO 



Monitoring 
Weil 

MW-104 

MW-105 

iMW-106 

MW-107 

MW-108 

MW-109 

MW-110 

Table 11-3 
PACKER TEST INTERVALS 

Packer Test 
Interval (FL) 

Depth Elevation 

11-18 812.3-805.3 
20-27 
35-41 
42-46 

18-25 
27-35 

39.5-46,5 

19.8-21,8 
22-24 

803.3-796,3 
788.3-782.3 
781,3-777.3 

813.4-806.4 
804,4-796,4 
791.9-784,9 

816,5-814,5 
814,3-812.3 

Screened Interval 

Depth 

41-46 

45-60 

22-26 

43-48 

42-47 

36-41 

20-25 

In Well 
Elevation 

782.3-777.3 

789.1-784.1 

809.2-805.2 

7814-783,4 

784.0-779,0 

799,7-794,7 

816,3-811,3 

MW-111 33-38 782.4-777,4 
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W_ - WATER L E V E L K 

• = " OCTOBER 2 , 1 9 8 9 

SILTY 
SANDY 
SHALY 
PARTINGS 
INTERBEDDED 
HYDRAULIC 
CONDUCTIvm' 

FIGURE n - 4 

GEOLOGIC PROFILE 
SECTION D-D* 
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Top of Casing 
Elevation 837.67* 

Sceel locking 
protecclve cover 

Bentonite 
Cement grout 

Flush-threaded 
PVC casing 
2-inch diameter 
Schedule 80 

"^Height of PVC 
casing above 
ground surface 

* I /// S ~ / / / ^ Ground surface 
elevation 835.9' 

Clean coarse 
sand backfill 

Bentonite 
pellet seal 

Machine-slotted 
?VC screen 
2-inch diameter 
No. 10 Slot 

Bore hole --~ 
diameter 6 ' 

^ ^ ^ ^ - W ^ Depth 14.V 
Bottom of bore ho le 

E leva t ion 821.40' 

Figure 11-19 
MONITORING WELL 

CONSTRUCTION RECORD, 
MW-209 



Well 

Steel locking 
protective cover 

Bentonite 
Cement grout 

Height of PVC 
casing above 
ground surface 

/ T T ^ / / / ^: . /^/ \ : 
Flush - th r eaded 
PVC c a s i n g 
2 - inch d iameter 
Schedule 80 

Clean c o a r s e 
sand b a c k f i l l 

Top of Casing 
Elevat ion a - t s .m ' 

Ground sur face 
e l e v a t i o n 836.0 ' 

Ben ton i t e 
p e l l e t s e a l 

Machine-s lo t ted 
?VC screen 
2-inch diameter 
Ho. 10 Slot 

3 .9 ' 
Bedrock su r face 

d iameter 6 ' 

Bottom of bore hole 
Depth 15.0* 

E leva t ion 821 .0 ' 

Figure 11-20 
MONITORING WELL 

CONSTRUCTION RECORD, 
MW-210 



Well Top of Casing 
Elevation 817.A6' 

Steel locking 
protective cover 

Bentonite 
Cement grout 

/?7^7//~^/y/ 
Flush - th r eaded 
PVC c a s i n g 
2 - inch d iameter 
Schedule 80 

Height of PVC 
cas ing above 
ground su r f ace 

_ Ground surface 
T " ' " ^ " e l e v a t i o n 815.10 ' 

Clean c o a r s e 
sand b a c k f i l l 

Ben ton i t e 
p e l l e t s e a l 

Machine-s lo t ted 
PVC screen 
2-inch diameter 
Mo. 10 Slot 

4 . 4 ' 

Bedrock su r face 

Bore hole ;: 
d iameter 6 ' 

I I - Bottom of bore ho le 
^ L - ^ l ^ > . ^ ^ r ^ ^ ' ^ ^ Depth 16.Q' 

Eleva t ion 799.10' 

Figure 11-21 
MONITORING WELL 

CONSTRUCTION RECORD, 
MW-211 



Mw-no 
210 
825.-66 

- / -

McKISSOCK STREET 

\ 

100 

LEGEND 

e • NEW MONITORING WELL CLUSTER 
©- EXISTING MONITORING WELL CLUSTER 

-N - FENCE 

100 

S C A L E I N F E E T 

200 

810.10 WATER LEVEL 

Figure 11-22 
SHALLOW GROUNDWATER 

GRADIENT MAP 
FOR APRIL 5,1989 





Well 

S t e e l locking 
p r o t e c t i v e cover" 

Bentonite 
Cement g rou t 

F lush - th readed 
PVC c a s i n g 
2- inch d iameter 
Schedule 80 

? 
/cap 

Top of Casing 
Elevation 832.86' 

4. . 

t 

' A 

Bentonite 
pellet s&al 

Clean coarse 
sand backfill 

Height of PVC 
casing above 
ground surface 

^^ Ground surface 
T^ elevation oji«u 

r-T-T 

4.5' 

2.0' 

2.1 

Machine-slotted 
?VC screen 
2-ittch diameter 
Mo. 10 Slot 

3.9' 

Bedrock surface 

- 1.5' 

Bottom of bore hole 

Bore hole ' - L ^ ^ - ^ ^ - ^ . ^ ^ ^ ^ . J ^ - Depth H ^ 
diameter 6* Elevation 817.0' 

Figure 11-16 
MONITORING WELL 

CONSTRUCTION RECORD, 
MW-206 



Top of Casing 
Elevation s-̂ -̂  î qt 

S t e e l locking 
p r o t e c t i v e cover 

Bentoni te 
Cement g rou t 

F lush - th readed 
PVC cas ing 
2 - inch d iameter 
Schedule 80 

Height of PVC 
cas ing above 
ground sur face 

Ground surface 
e l e v a t i o n 831.30' 

Clean coa r se 
sand b a c k f i l l 

Ben ton i te 
p e l l e t s e a l 

Machine-s lot ted 
PVC screen 
2-inch diameter 
No. 10 Slot 

d iameter 6" E leva t ion 817.30' 

Figure 11-17 
MONITORING WELL 

CONSTRUCTION RECORD, 
MW-207 



Top of Casing 
Elevation 827.16' 

Steel locking 
protective cover 

Bentonite 
Cement grout 

Flush-threaded 
PVC casing 
2-inch diameter 
Schedule 80 

Height of PVC 
casing above 
ground surface 

4 1 , . . J k , ^ / / / ' ^ Ground surface 
^ — e l e v a t i o n 825.30 ' 

Clean c o a r s e 
sand b a c k f i l l 

Ben ton i t e 
p e l l e t s e a l 

Machine-s lo t ted 
?VC screen 
2-inch diameter 
Mo. 10 Slot 

diameter 6 ' E leva t ion 817.30 ' 

Figure 11-18 
MONITORING WELL 

CONSTRUCTION RECORD, 
MW-208 



EAST 

Depth 1 
Below 

Ground 
Surface (ft.) 2 

Approximate 
Ground Surface 

_JL 

Darl< brown silty clay 0'-2' 

Incoming clay pipe 

/

from the north 
Top of clay pipe 2' 

' i y Invert 2'6' Topof limestone 2 
Invertof clay pipe 3' ^ 

^ 

WEST 

Sample Depth 
3 4 5 

Length of Test 
Pit (ft.) 

Notes: 1. Clay pipe is set flush into limestone. Top of 
rock and top of clay pipe both at 2'0'. 

2. The incoming clay pipe is from the manhole 
on the south side of the main building ana 
is a dead line. 

3. Trench dry at completion. 
4. Hnu reading-0.5 ppm 

of sample jar headspace. 

VERT. 
.1) ' ' ^ C I \ F £ r 

HORIZ. 
S '-. A L E i \ F E E T 

BomtAHCDonMl 
• • U » C ' t M' l tow 

Figure III-l 
PROFILE VIEW OF 

TEST PIT NO. 1 



Depth 
Below 

Ground 
Surface (ft.) 

Approximate 
Ground Surface 

NORTH 1 SOUTH 

Dark brown clay 0' 0 ' - 0' 7 * 

Gravel fill material 0' 7" -1 '0 " 

Brown clay I ' O ' - 2 ' r 

Clay pipe in granular fill 2' 1" - 2'6* ^ 
— —I • Sample Depth 

Brown clay 2 '6 " -3 '5 " 

Gravel fill material 3 '5 " -4 '2 " 

Brown clay grading to brown-orange 
mottled clay 4 ' 2 ' - 6 ' 0 " 

2 3 4 

Length of Test 
Pit (ft.) 

Notes: 1. Trench dry at completion. 
2. HNU reading of sample jar headspace • 0.2 ppm. 

VERT. 

HORIZ. 

S C A L E I N F E E T 

S C A L E I N F E E T 

BanBftHCDoniNl 
• • - U l C '« H-lMwi. 

Figure III-2 

PROFILE VIEW OF 
TEST PIT NO. 2 



Depth 
Rplnuu 

Ground 
Surface (ft.) 

Approximate 
Ground Surface 

WEST EAST 

0 

1 

2 

3 

4 

Brown-orange mottled clay O'-l' 8 ' 

Top of clay pipe 1 '8'~v 

Invert of clay pipe S'e'-^. 

Granular fill and brown-orange mottled clay S'S' - 4' 
• Sample Depth 

0 1 2 3 4 5 6 7 

Length of Test Pit (ft.) 

Notes: 1. 2 • of water in bottom of trench 
at time of completion. 

2. HNU reading of sample jar headspace • 1 ppm. 

2 J 

S C A L 

2 4 

E 1 .\ F E E T 

2 0 2 4 

S C A L E l \ F E E T 

BonnAHCDannfll 
• • " M l C •( W. (M^-

Figure III-3 
PROFILE VIEW OF 

TEST PIT NO. 3 



Depth 
Below 

Ground 
Surface (ft.) 

WEST 

Approximate 
Ground Surface 

_ J 
Brown-orange mottled clay O'-l '4" 

Top of clay pipe 1 '4 '-^^ 

f Invert of clay pipe 3'6' 

1 2 3 4 5 

Length of Test Pit (ft.) 

EAST 

• Sample Depth 

Notes: 1. Dry at time of completion. 
2. HNU reading of sample jar headspace -13 ppm. 

VERT. 

HORIZ. 

:) 

V L E 

c 

1 N 

2 

F E E T 

2 

4 

^ 

4 

5 .. A L r I N f= E E T 

Bivni A H^DUIIINI 

Figure III-4 
PROFILE VIEW OF 

TEST PIT NO. 4 



Depth 
Below 

Ground 
Surface (ft.) 

WEST 

Approximate 
Ground Surface 

Granular backfill ' 
6 ' 4 ' -6 '6 ' 

X 

Brown-orange mottled clay 0'-5'0" 

Topof PVC pipe 5 0 ' 

1 
Invert of PVC pioe 6'4 

^ 

1 2 3 4 5 6 

Length of Test Pit (ft.) 

EAST 

— • Sample Depth 

Notes: 1. Water observed flowing through granuair 
fill at completion. Approximately 3 ' of 
water in granular fill at completion. 

2. TIP reading of sample jar headspace - 8 ppm. 

VERT. 

HORIZ. 
S C A L E I N F E E T 

Figure III-5 

PROFILE VIEW OF 
TEST PIT NO. 5 
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McKISSOCK STREET 

GRAPHIC SCALE r=100 ' 

FIGURE IV - 1 
NET SOIL THICKNESS 



MW-110 
10 

LEGEND 

© NEW MONITORING WELL CLUSTERS 

® EXISTING MONITORING WELL CLUSTERS 

-K—X X K FENCE 

Oi 
GO 

rn 
I 

ro 
ro 
UJ 
in o 

IS3 TEST PIT 

CONTOUR INTERVAL = 5 FEET 

McKISSOCK STREET 

GRAPHIC SCALE r=100 ' 

FIGURE I V - 2 
TOP OF ROCK 
CONTOUR MAP 



S t e e l locking 
p r o t e c t i v e cover*^' 

Bentonite 
Cemenc grout 

F lush - th readed 
PVC cas ing 
2- inch d iameter 
Schedule 80 

Steel su r face ^_ZZ^ 
casing .—.,—,— 
4-inch diametprl , \ , I 

Height of PVC 
casing above 
ground surface 

1̂  ^ - / / / ' ^ Ground surface 
" "^ e leva t ion 823.30 ' 

Bentoni te 
p e l l e t s e a l 

Mach ine-s lo t t ed 
PVC sc reen 
2- inch d iameter 
No. 10 Slo t 

Clean c o a r s e 
sand b a c k f i l l 

Top of Casing 
Elevation 825.82 ' 

Bedrock surface 

= 2.0' 

Bore ho le 
d iameter 6" / 4" 

Bottom of bors hole 
Depth 46 .0 ' 

E leva t ion 777.30' 

Figure 11-6 
MONITORING WELL 

CONSTRUCTION RECORD, 
MW-104 



S t e e l locking 
p r o t e c t i v e cover*^' 

Bentonite 
Cement grout 

F lu sh - th r eaded 
PVC c a s i n g 
2 - inch d iameter 
Schedule 80 

Height of PVC 
casing above 
ground surface 

jjy J ^ / / / " ^ Ground surface 
"^ "^ e l eva t ion 8 3 4 . 1 ' 

Steel su r face 
casing 

4- inch d iameter 

Bentoni te 
p e l l e t s e a l 

Machine-s lo t ted 
PVC sc r een 
2- inch d iameter 
No. 10 Slo t 

Clean c o a r s e 
sand b a c k f i l l 

Top of Casing 
Elevation 836.06 ' 

Bedrock surface 

= 2 .7 ' 

Bore ho l e 
d iameter 6" / 4" 

Bottom of bore hole 
Depch 50 .0 ' 
Elevat ion 784 .1 ' 

Figure 11-7 
MONITORING WELL 

CONSTRUCTION RECORD, 
MW-105 







S t e e l locking 
p r o t e c t i v e cover":*' 

Bentonite 
Cement grout 

F lush - th readed 
PVC cas ing 
2 - inch d iameter 
Schedule 80 

Height of PVC 
cas ing above 
ground surface 

<M/ "^^^7^. Ground surface 
"^ -^ — e leva t ion 826 .0 ' 

Top of Casing 
Elevation 828.27' 

Bedrock surface 

Machine-slo t ted 
PVC sc r een 
2- inch d iameter 
No. 10 Slo t 

Clean c o a r s e 
sand b a c k f i l l 

Bore hole 
d iameter 6" / 4" 

Soctom of bore hole 
Depth 47.5* 

Eleva t ion 778.5 ' 

Figure 11-10 
MONITORING WELL 

CONSTRUCTION RECORD, 
MW-108 





Top of Casing 
Elevation 838.63' 

S t e e l locking 
p r o t e c t i v e cover"^^ 

Bentonite 
Cemenc grout 

F lush- th readed 
PVC c a s i n g 
2- inch d iameter 
Schedule 80 

S tee l sur face ^ ^ 
casing 

4- inch diameter 

Height of PVC 
casing above 
ground surface 

JJ/ ^ ~ / / / ' - ~ ' Ground surface 
elevation 836.3' 

Bedrock surface 

Bentonite 
pellet seal 

Machine-slotted 
pVC screen 
2-inch diameter 
No. 10 Sloe 

Clean coarse 
sand backfill 

Bentonite 
Cement Grout 

Bore hole 
d 

Figure 11-12 

MONITORING WELL 
CONSTRUCTION RECORD, 

MW-110 



Steel locking 
protective cover** 

Bentonite 
Cement grout 

Flush-threaded 
PVC casing 
2-inch diameter 
Schedule 80 

Steel surface ^Z^^-rSs^"^^^ 
casing 

Height of PVC 
casing above 
ground surface 

^^ Ground surface 

4-lnch dlameter-

Bentonite 
pellet seal 

Machine-slotted 
PVC screen 
2-inch diameter 
No. 10 Slot 

Clean coarse 
sand backfill 

Bentonite 
Cement Grout 

Top of Casing 
Elevation 817.07' 

elevation 815.4' 

Bedrock surface 

4.6' 

Bottom of bore hol« 
Depth 4 8 . 0 ' 
E leva t ion 767.4 ' 

Figure 11-13 
MONITORING WELL 

CONSTRUCTION RECORD, 
MW-111 



Top of Casing 
Elevation 825.70 ' 

S t e e l locking 
p r o t e c t i v e cover 

Bentoni te 
Cement grout 

F lush - th readed 
PVC c a s i n g 
2 - inch d iameter 
Schedule 80 

Height of PVC 
cas ing above 
ground su r f ace 

e l e v a t i o n 823 .8 ' 

Clean c o a r s e 
sand b a c k f i l l 

Ben ton i t e 
p e l l e t s e a l 

Machine-s lo t ted 
pVC screen 
2-inch diameter 
No. 10 Slot 

Bore hole ' - - ^ ^ - k . - ^ ^ - ^ y ^ ^ ^ ^ ^ Depth 5.0' 
Bottom of bore hole 

diameter 6 ' E l evac ion818 .8 ' 

Figure 11-14 
MONITORING WELL 

CONSTRUCTION RECORD, 
MW-204 



Top of Casing 
Elevation 836.13 ' 

S t e e l locking 
p r o t e c t i v e cover 

Bentoni te 
Cement g rou t 

F lush - th readed 
PVC cas ing 
2 - inch diameter 
Schedule 80 

Height of PVC 
cas ing above 
ground su r face 

Ground surface 
e l e v a t i o n 834.30 ' 

Clean c o a r s e 
sand b a c k f i l l 

Ben ton i te 
p e l l e t s e a l 

Machine-s lot ted 
PVC screen 
2-inch diameter 
No. 10 Slot 

3 .4 ' 
Bedrock sur face 

1 — r 
Bore hole •;5i^ 
diameter ^ ' 

Bottom of bore hole 
Z - ^ - ^ - T J ^ - ^ Depth J ^ J l l 

E l eva t ion 819 .3 ' 

Figure 11-15 
MONITORING WELL 

CONSTRUCTION RECORD, 
MW-205 



Top of Casing 
Elevation 836.13' 

Steel locking 
protective cover 

Bentonite 
Cement grout 

Flush-threaded 
PVC casing 
2-inch diameter 
Schedule 80 

Height of PVC 
casing above 
ground surface 

71^ Ground surface 
elevation 834.30' 

Clean coarse 
sand backfill 

Bentonite 
pellet seal 

Machine-slotted 
PVC screen 
2-inch diameter 
No. 10 Slot 

3.4' 

Bedrock surface 

Bore hole ~-'^•=•-—• 
diameter ^ ' 

Bottom of bore hole 
Depth 15.Q' 

Elevation 819.3' 

Figure 11-15 

MONITORING WELL 
CONSTRUCTION RECORD, 

MW-205 
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APPENDIX A - DRILLING LOGS FOR 
MONITORING WELLS 
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Drilling Log 
Da*:. A/o. DU^/5 ; p ^ j 

Prolect Name 

^ r tf.UEM' 
Boring No. 

ProioctNo. 

/ f j l^-ozi-^ 
Page 

1 

Qround Elevation 

623.5 ' 
Locatkm Total Footage 

4C>' a " 
OrUnngType Hole Size ooanudnFaaaa* Bedrock Pootage No. of Samples No. Core Boxes Depth To Water Oate Measured 

f i * y i ^ / y ^ / / (,'-¥' 4'4," 4 i ' y ids' /th'AX 
Dfininflco. ^ 4 i / f i / £ V^e^jgrrN Co. P ^ W / f / f / / ^ 9 ^ (L^OLJ^CC-

DriUmgRlg. / / / . , ^ ^ ^ ^ ; 5 - < ^ / 
Typeot 
Penetration Teat 5r^//:>><;/^ 

P«<» / ' (^ - > ? 9 To t ' t o - e ^ FleldObaeiver(8) ^ ^ ^ ^ [ ^ ^ . ^ e i g / ^ g ^ ^ ^ V ^ ' ' ^ * ^ -

Oepth OeserlpUon Ctass. 
Blew 

Count Recov. 

Sample 
or 

BaxNa 

^ t m l o ^ ' T i p 

Remarks 

/ -

SA6[/y (^^/ /^orrw^ c^y ; f^^i 577/^-

z 

3 

1'-

Ct^>»4 ^ r " * ^ ^^**t*S-i9tnT^t/u^XAA»M^, fg»>.).W«-gai 

Hi^F5'^;7-n^?3s?.nc, l . ^ - . 4 « < ^net.o 
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- <D 
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co^t. OL- - i i 

Driiiing Log, continued 

Boring No. tvt U / - ( O 4 ^ 

Project Name f Z o S g C H g t H Page 2. of 3 

Project No. 6&- o i e -4 Date l / n / a ^ 

Depth Datcriptlon 

Cirttvt s h * l e , l«<^ i««-<eJ l , r* iode<'a1' t l» j ^hi l^ iA* 

Log 
or 

Claw 
Blew 
Count 

Core 
Race*. 
& L o « 

BoKor 
Sample 

No. Ramartu 

I S -

[ ^ -
_ ^ r A y - s J ^ ( « , ( 4 6 * t y wtf«.<u«.^*jC, |j-roU.ev% 

n -

18 = 

h 

_ 6 ^ * ^ sU«.l*^ l * * * « . n « . f t f i , v v i 0 d € f a . t e l y & f<o«^ 
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ir 

5 " 

ff" 
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«1 «J. 
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n -
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A * t o ' t - ' (»«>•''ft* «*•«-

- s 
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Canf". D L - i i 
Drilling Log, continued 

Boring No. M U J ' i C 4 ' 

Project Name (Z O S C C V f 6 *M Page of 

Project No. t ^ - Q I S ' 4 - Date 1/ /6^ 

Depth OaMription 

&r*ri-fmrpic M«•^^^«»^r^ •v»^ie~ 

Log 
or 

Clan 

Cora 
Raeev. 
& L e « 

Boxer 
Sample 

No. RMIMflCS 

<*• * * * * • , ^ ' 'AN/ , C l » l » r » l i i s t a t e . 

3 ? -

54--

36= 

i ^ U i i «T C'ri**»i a Stetitfts, 

• h i -

40 = 

Li^U'̂  • i r .y (ivoter-Lrkfj «Ma4iS<'ei f»t"^0»»^ 
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4v-
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'fe 
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Drilling Log 
be.!. /V .̂ f DL- N ' 

Protect Name 

Xa^^- C^£r/f 
Boring No. 

ProiectNo. 

S € ' < i > Z ' ^ ' ^ 
Page 

'A 
Ground ElevaUon 

654.1^ 
Locatkm Total Footage 

&0' 
OrUnngType Hole Size OMitwdanFooiv* Bedrock Footage No.ofSampiea No. Cora Boxes Depth To Water Date Measured 

^ ' ^ ^ / V . ^ ' /3 ' ^7 i s e /&»i)tiiK^ 

°^«^<^°- ^ ^ V ' A W K/ft&-hirr> C P . ° ^ w ^/iA;?v^ 6 ^ ; j g r ^ 
Typeo< 
Penettadon Test 0?>/.<-' Jyr<^ I j DtHHnqWO- / h ^ . j t , ^ r £ ' & / 

rM» / ^ y ^ S ^ TO / - 2 6 - g > 9 FMd 

Depth 

/feyv><.r^/Ci)ASy ii>ii£ f<iAtuet--£iA'i'''^**^} 

Description Count Recov. 

Semple ^ ^ ^ , 3 ^ / 7 7 / ^ ^ 
or 

Box Na Remarks 

33 

/ 

^ y f . T O ^ i t {2iA^; MiiiiT tft n f * ' ' s . * ' ^ _ 

* - • / /v / ' M i i r ; A-4<;«*!' A^/ r t f s -r^/tAA.A o-x-

7E 

• j ? ^ ^ /$>aS!9tfA/ / B u a u i i / ^ s i a - / v ?a^ 

^t^sri 6ru^*} U ^ a i a CiAi • X£tni'9WfUt:i ^^i/l'J 

Cuts'I liti.*/ 

'"i^yJl /J&^/ 

/ 5 -1 

, u -

H ^ / i y 2fr/)tr .JTT.^yp--?^'' iJL>t.-iC^T '̂:î Ci[_ 

% 

% i.+ 

% 
% % t-f 

^l; 

/A 

n 
% 

"/.< 

si-l 

o m t ^ y-7-€*^ / o ^ / . 

%''\ ' / M r 

^-z 
//j ' i i t m / ^ TTiicaht 

5i-5 

= 6r-

v . i ^ ' . ; , . 

n 

//-ill 

n'»'*' v^Kt^ IV/*^ 

^^-i 

\ ^ ' l > / ^ 

0902SO Burm&ncOon fM i l Porm TS-CT-2-t 



co^^: O L - H 

Driiiing Log, continued 

Project Name i\o-9e-' (?>*£?r' l 

Project No. ^ ^ - 0 Z / C - ^ 

Depth 

1 — J " 

/ f ^ 

/•'E 

-"/̂ E 

/!f = 

'"^E 
-- "•"" 

i / i 

f r ^ ^ 
Z.— 

z 
i ' i -

_ 

^ E 
^y—'* 
i / 7 ^ 

^— 

>'EL 

../— 
»*' 

c-'Z 

' . 
> '— 

DoMription 

^ ^ / f ; t / ; t / 

•pVACfcS 

C o o ^ , S t r o n g 

C a - * * * o * \ » ^ o « . < i «»VNflL\e ' x K S t v t o e ^ t t i vj't'^v 

^x-o-N^ C.̂ Ok^̂  , ^ V ^ a V « - v j o e i * \ v t r e ^ X J / ^ V A - A 

J r r ^ *« .«« .v * . / coa \ . ^^"-^ 

f*e<i S ' * ^ ! ' ^ t o ^ i V v e i r t i «v-sa\e, **Ji a.bu»\iA««iV 

qroLveS * (^«u»eA a f i a t w * . (^rt)ds/«,\ ^ a - ^ Y 

C r o v ^ V^ ^O ' A ^ " * u) ' \ "^CL r»jlA;vx*w. V I . * . 

0^ '-'<.•'. lAJeAlf̂  
* 

UJeflcifV\*/reA a^«.>( SV^oJke ^^NaJr^vi 

\ 
L o t V ^w. .v iw« d-^'AVvtN* 

I 
C)V<,.flye>i , m o < l c < ' * r « ' l « , S t C d » > ^ . ^ a « ^ ^ r 

• S k * * ! * . 

Log 
or 

Cla« 

M 

C a ^ 

3" 
I ' 
^ • 3 
9'y. . ' * i ' i 

e * 

1 -

4" 
4" 

A' 
Z" 
<?" 

/o" 
//-
:*" 
«?" 
^" 
S" 
I I " 

1 7 " 
1 ( 

4" 
2" 
r 

3" 
4Vz.̂  

Cere 
Raeev. 
& L o « 

-

^ 
— 
•« 

-

-
*'*E 

-

16= 

^Z. 

^^^ 
zo— 

2/E 

3 2 = 

*^E 

2 A -

2S^ 

l U -

* E 

^1= 

•/-d 
>>: 
1 — 
1 ~ 

. 

Boring No. ^ / i J / 0 ' S ~ 

Page ^ of 4 

Date / ' 7 - f ? i \ m % ^ 
Boxer 
Sample 

No. 

•jr 
0/ 

0 

l i 

. 
S> 
^ 
"5 

V 

!: 
^ 

^ 

^ 

o 
~ J 

*1 

1 

Remarks 

r l t i ^ s ' CA',.M--. •_ 'SAi i f r j t 

(2 / f . 5 ' 
S;a- x W ^ / - 7 - ^ / ^ ' 

3 W v M W l l E l « * V J O O P 

( b e o p ^ ' ^ — » < ? '-20(0 

ToeK * » ' « « • * - ' ' 0 ' « ' ^ ^ 2 ; ' 

• 

^ ^ ^ 2 < « Z - Z C 

%Ttu^ "??ww^ >,<3> 2 ^ j -

0SI2S1 Burm&MCDoniwt l Form TS-CT-2-2 



i ? . 

Driiiing Log, continued 
ĉ f-. BL'lH 

Boring No. A H ^ . / n < 

Project Name " f ^ n ^ ^ C k e r ^ Pay 3 ' , ' o* 4 

Project No. ^ ^ - 0 2 ^ - - 4 tUt^thCare 

9 ^ 

Date . I j f 9 / ^ 

Depth DtMnptioii 

Log 
or 

Cera 
R«ee«. 
StLoM 

Boxer 
Sample 

No. Ramaiks 

3-2. H 

^ : 

\ < 

5 7 ; 

4 0 " 

4( 

42. 

^^ : 

4? 

/»•/. ^ ' • ^ Y •fo*<ili{i ' 'ct . i i lime%^af>€. r * v i H e 6 

app&Aforc&t 

A-^. a^^C^ L|<-vfi,"S\ovst . »vv3TtV«A, ^ - j . \ ^ ^ C v O - S 

"^^VaA-V. SV'Ok.V^.x \a*-^Ws*jr . ui«.aA\>v*veA.>^*^^*'*'^ t ^ o u ^ 

t ^e.Vu.&;o,,,«,, c.o>.'r'oo'% eo«.t% 
— S''><x\«>^ \imas-VoKe., \^.'^'^ , • 

Gnre.>^ t>V^a^e. ^ W<JSM^«>-«.^x\\M..c.>\«'<«A. 

-Cor* Y\oT <eco\J€<e4 4u<iM^ 4f' l l i '^^ 
•>to,M\| ^ r e . y \;*we'tTtt*>« uj«-*^ •aV-«».V«. <a*A^ 
V^>Vw^^Y.Vi\«*A «*l » r * * ^ *Vei.y . - i - ruA.iaA, ' ^ H - ^ ^ 

10" 

3" 

3" 

12," 

(*'>£' 
\o" 

2." 

2" 

2 " 
I " 
r 

r 

/A* 
/o-

i t i 

^OMi l l - j?*^"* / n /0Cb««- C*' 

zz-

53r 

\5 

S 

3 4 -

^r-
^^ 

3<r-

37-

1 4 -

! . < ? -

4 0 -

4» 

4 2 . -

4 

ro 
w 

- ^ 

4 i -

4 i l -

-•r-

4 i . , - | % 

, * ' ? - ' ^ 
/-*•'»'» 

B u r m & HcOonnal l Form TS-GT-2-2 
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Co>n^t C i L - H 

Drilling Log, continued 

Boring No. M W - i p g 

Project Name " T ^ o s e C K 6 » Page .4 of 

Project No. B > ^ - O Z ^ - A Date i / I O / f f 

Depth Daieriptien or Bleu* 
Count 

Ceie 
Rl 

Boxer 
imp 
N0< 

4^ 

i8 -

/2."4' 

1 ^ -

ak..aJL«. p o ^ \ « w a 

*0 
X 
O ft^:^ ^ \ s ^ 9:4-5 

' f t ^ a l <d * i r t * \ S O ' 
i & - CA r t f / e t-«el *5» -**'^ 

J^pC«.ewe.«.t— be«»'«»<. 'H 

'/2 

'^f>^ 

5 ' « / % " , 0 1 0 f ^ ^ € -

i 6 t > * A r / i V « / / ? 4 * * * * 

•/» s u r f a c e . 

')5;2«f Burns & n<i>onna<l Form TS-CT-2-2 



:.• - . . f . < r ' • ' • • < t I I f l t . t l t i i r t t t t . i l l ' l f t ^ .'... 

Drilling Log D<i:., A^, O L - / t 

Protect Name 
^096r^^etuy 

Boring No. 

Protect No. 

SS- oz$-</-
Page 

1 
• ^ 

Qround Bevation 

6 3 / . 2 ' 
Location Total Footage 

^ 9 , 7 ' 
DrmtgType Hole Size onitudnFoatv* Bedrock Footage NcofSamplea No. Core Boxes Depth To Water Oats Measured 

-rn TT 
ik'-^O'/MA IL ^ K ^ ' £ ^ ^ / v ^ \ 
DtimngCo. ^ / \ ' / / / / ' H/eatero G a . Orfler <»> /^/V^ / C^U£Z-

P'tt^rag- / ^ o a i L f / i ' ^ f PenetraMon Test ^•rTt f^! '^ / i^Z> 

p̂ f ( ' G - S l TO / -Z7-69 FleldObaenwr(a) / ? , u £, d t ^ ^ / k ^ G S ' ^ A / 

Depth 

' ^ ^ ' ^ i ^ ^ T f ^ i ^ 

- /v^ ^ecatefiV 

Deacrlptlon Ctaaa. 
Blow 
Count Recov. 

H ^frp^r /-e,-£9J^/^ 

Semple 
or 

BexNa Remartce 

/ : 

7 

/3/Sefî -<:̂ V /u^rg^n^ ^icr/ cot/: 
^ ^ r ; Marifr; f / l ^ u c,£A[.-a. 

^ -
S^ '̂̂ C/S'r' Tl^f^^ 

^Af'/3/id*oU /ft^TTc^ au^'.' /t/ r a i s ^arrsh^ 

ft: 

'll 

I t 

'V / a / 

%. 

10 

'IP 

i l , 
% . in 

M ^ 5 " 

^t'f 

% 

%i 

=1«-' 

3 ^ 

Zsŷ  

ZiV3 

- f f s - ^ 

t& 

=157'/ 

3€S 

l i S ' f 

1 
3 ^ 4> 

090280 B<ims&M<Doim«a 
>Hr.<i^tiM ' * e C M " C r i - uaAiA'ka*^ M. j i=s - . f ^̂  Forffi TS-CT-2-1 



Drilling Log, continued 
Co^-t: O L - /(o 

Boring No. y » / t t / _ I Q C , 

Project Name i \ o ' i > C ' Q - } ^ ^ M . Page _of ^ 

Project No. <e>g ' 0 2 . < - ^ 

9Mint 

Data / - n - S * = f i 

Depth OeKription 

Leg 
or 

Qaa 

Cora 
nMoVe 
ft Lorn 

Boxer 
Sample 

No. 
lizoiii 

Remaito 

i r o n a r f a t 'm r i a 

d k . f r y C - A f H t r t r ^ r a n s S h , t i t t ^ H ^ r t d i W € ) ^ Icun 

^ r y . S A . j f c / f t f l ^ f t r e d , k A 4 f a u l A t ^ , i , % i n c l u s i o n . 

^ 

1 1 -

25E 

ti-

L_ bVLC^rej ftWa^C, 'N«0i^*'»*r«<i^V^eakUnM6w>a*'V»iii,>4 

5 r f -

3 ( - l AS 

IIV 
w 

I f 
1-

7 V 

iT/j," 

w 
'I* 
I ' 

V 

r 
^%-
10" 
4" 
2V 

r 
3" 
12" 

5" 

4" 

*;: 

-<<^^ ̂  h79fseA 

/ ^ -
3n^s» Au^y aijA 

I I * -
i M f i t i ^ Cor»"t-i^ r u n * ' 

7 ^ 

^E 

^ E 

^ = 

^•«0<Mr*r«d Sr>aNe 

> 
4 

V 

o 

.1 ^ 

7U-

2?C 

. - . ' i . 

^ = M 2 

^ 
Burm&ncpofwwll Form TS-CT-2-2 



Driiiing Log, cont inued 
Can-t.. D L - Mo 

Boring No. ^ t V I - I Q U 

Project Name " ^ c & A C>\Ar r \ Page of 4 

Project No. 8 8 - ^ 2 . $ * " A 

1 ^ 
9Mint 

Date ) ; 2 Q / # ^ < / / 2 3 / W 

D#pth DcKfiption 

Log 
or 

CiMi 

Core 
Raeo«. 
& L o « 

Boxer 
Sample Remartis 

,-(ess'iA«<tieM-o^t, 

3> = 

^ 4 = ^ V N , t .O..-«>»»»\i . f fe«-i , A M . ^'rC.'H^V/CA'^t'^tx^A 

^ -

4 0 r -

4< E 

4Z = 

43 E 

44 E 

4^= 

' ^ ' ' A / J w t a i h e r e d ,'fr»/:iur€&''filled w.V^ely, 

— 9*^f.a.*^>y \-'9» *>*4K ^.fo»<i i \»i ;**,o*»-i 

^ 4 i l i f f t y ^ j k * - ftov^X J 

- f u l 

47 -

• ^ 

4 " 
14" 

A'* 

10* 

4 " 

IP" 

2 V 
A " 

4 ' 
^ • " 

2 V 

7 -
3" 

/o-

A' 

5 1 -

l*J= 

ifl= 

o 

^ 0 -

\3 

3 
PC 

n ^̂  
E « ^ = 

^ < l -

4oE' 

A \ ^ 

l«t= 51 

* 3 -
.M/^co.\ -piled 

.«» 
K * A -

A i -

A \ » -

A^ 3 
( ; j ; j i ; Burmf tMCDonMl l Form TS-CT-2-2 



Ce ̂ ^.. D L - )(<, 
Driiiing Log, continued 

Boring No. / U U / - m t . 

Project Name ' + ^ 0 . ^ 9 , CVNg .ww Page o* A 

Project No. Q ? i - O Z S ' - ^ Data i lZZ /&? 

Depth Deicription 

Log 
or Blow 

Count 

Cora 
Raeev. 
ft Lea 

Boxer 
Sample 

Ne. 

^^ 

S > -

57 -

i " 

4?»-
>-
X 

f ^ 

'21 

57- St«1fe</ s c * < « « 4 o 27.0'^ 

6 « v . ^ n ; 4 < p e l l e t * +t»l»'» 

0St2Hr Bums ft ncDontwd Form TS-CT-2-2 



4. • > ' . ; • ^ 

Drilling Log ' ' Doc: /Vo. ;PL^, ' 7 

Proiect Name 

FO^ECHB/^ 
Boring No. / lAu/- / 0 7 

Proiect No. 

SS-ozr-^ 
Page 

1 

Qround ElevaSon 

631.-=}' 
Location Total Foo t le 

S^.O 
DrilBngTVpe | Hole Size I ow»Bi»einroo*g» I Bedrock Footage | No.otSamplea I No.CoreBoxee I Depth To Water I Date Measured 

^ ' ^ - ^ " - ^ 6 ^ - ^ V " /Z.S" '^'J-S' 5ee pcAA^JtX: 

Drilling Co. t < ^ « ^ » < e - " l ^ ' C j / g r n C a i ̂ »\<* 0riBer(8> ^ i > . A c i ^ C t o i ^ - ^ i j j ^ , } , 5l4.o.J;?o 

DrimngRlg. A ^ o b i ' l e ^ ' ^ l 
Type of 
Penetration Test ^ t A n t i a . r d 

Oats / / ^ / e f °̂ 1 ' 2 ^ ' Q ^ Field Observer (s) Pa.iA.1 C / * y ^ / ^ r e 8 > / t / / ^ ^ > ' / 

Depth Description Ctess. 
Blow 

Count Recov. 

Semple 
or 

BoxNa Remerks 

I -

N / 
/ / 2 / 

/Cr % w Z56-1 

H. 
3 - H 

^ . ̂y 
^ - i - 73 f'^.fe ;M>^««I»M. 

Z . V M i i ;5^«oiJ Ct-4V ; S I L T V / N rA«fr 
' / , 

5 - - % 
% 

c,5^3 

7— 

^ • 

9 -

_;g^«--. - » ^ ««-^ ^"^ (V«J^ '« 
(i/5<v- /3KfnaA/ aa^ ' i * i> jy ; >(o/ sr;- /»^^ -

zsr-r 

to . -^(tAv- g,j«*j C4,trv) <!t-4V; ̂ er-^ STIFF; MiUitf 

I I _ 

Z ^ " 

7? 

% . 

^ < f 5 ' ' 

f. 'iY = ^ ? ^ 

SSTp 

j l c *« rD " ' — r 

m 

/ i 

cr -

/ . . V t ^ r * ^ * , - ' i y , - , 1 - ' * ' ^ ^ , ' ; ' '«4H +* 

9 " 

/^f 

f/̂  

- ^ 

s i ' ^ ' i-«»-57 a ^ 
lkijJlr.eA dtLL. « ^ W47%;^ 

Z \ 
_ 3 

0902S0 BurmftMCDonncil ^Form TS-CT-2-t 



Drilling Log, continued 
Corrr, D L ' 1 7 

Boring No. A \ u / - / O "7 

Project Name f? C ^ C C U t ^ / A . Page Z , . of 4 

Project No. S B ' ^ ' ^ " *^ ^ H«fo<* Date I l \ H /8? ^ 

Depth Demriptlon 

Log 
or 

Claa 
B / ^ 

Xount 

Core 
Reeov. 
ft Lorn 

Boxer 
Sample 

No. 

."S -

;f» - ft t t a * ^ ' ,.^ « t,Vi ^1 

17 -

M -

Z . s -

t i — 

— I tu <\J J 

/ f " .~t i*-3r«<-, ^ »•*« , i ^ ' - a ' " ! I t - r e i / ' to 

- ; M " " " . ' " " I j ' ' - ' ^ ' S V ' f l / l j ^ i\.>''N-'!«- - ^ ' . i ^ U v i 

=je» '.\ :\><.. C-. ' . • 

n " 

I " 

/ / " 

\ " 

2." 
i " 
a " 

i " 

5" 

/ " 
7 " 

2 4 " 

r 

/ I ' 

fttjOrt i\iAy» * I a ; S ' S 

- 1 

a J 
K-^-i ' H S " ^ ' ^ ' 

- o 

ry-

i: 
.te25.<>' 

<5 
- M A 

- < < 
Z z •> 

RjL ' l ' . 

ftu^ Z ' ^ O ' ^ ^ 

. ^ . • . i . * . - i 
^ 

0Sl2St Burm&MCOoniMll Form TS-CT-2'2 



t ^ l 

<Le>nt: D C - / 7 ••,r-,-.fe 

Drilling Log, continued 

Project Namo R S a E C 1 4 1 ' * ^ 

Project No. ^ ^ - O T ^ S - * ^ U«Ki^<«6y« 

Depth 

— 

J l = 

— 

J l = 

— 

-j^E 

.».i -
JM— 

3S3 

— 

2l»r 

37E 
__ 

33E 

3/5 

-« 

V * -

v / -

v^E 
w 

— 

yy= 

y r -
— 
— 

M
il

l 

OaMriptkin 

5K*.lcu U.'rt.«ih»-^<. ^ j''««^-» ^ 5 ' ' * ^ » at«•3l^*L 
• ^ ^ «.o<Jt^A»clo i * / e»^ i - ' - « ' t ^ . ^ 

5^* - l t ( vU<d f r fccl-un^'t . 

JLi-vv^^K-ifc ,5 * " *^ i v'̂ .î u ab-oinj, 
^ r c i U fo ^ ' • ' j ' ^ ' j w«4-»-<^eir*rf , 

1.* 

h P.i j i le. . «-''*»^* * f ^ ^ ^ 
r««.rreoA cO to^vW . 

^.'/vtu g»-*u4l d>eA>*« €* 3 t . f / 

" 

yi^.uh*vtf eel 

- "~ 
^ 

L ; > t < j iU-Lle , uO*^i< , 

u i p**- ^I 'eit, / 

S»v..l^ - C X i t i ^ l>Â c> (Vs-cKue- « Vv-<; ' 

-
-

-T*- '^/U-T* ^^"^ ^''^''* ' ^ ' " ' " ' ' 

Log 
or 

Claw 
S&L 
0 ^ 

5 " ' 

V 
/ " 

2 " 

n " 
7 " 

2 i * 

2 " 

W" 
9" 

J' ' 
5 " 
/ i " 

—. // 
2 1 

i " 
\ " 9 

9 " 

a" 
/ » " 

/ f " 

7" . 

Cera 
nSODV* 
ft Lorn 

' I 

— 

— 

— 
— 

— 

— 

— 

Z 

— 

— 

. H 

-

—. 

— 

— 

— 

— 

^ 
— 

. 

— 
H 
—> 
— 

— 

- . 

— 

— 

— 1 

• -i -it-

Boring No. M u / - / 0 7 ' ^ i f 

Page 

Date 
Boxer 
Sample 

No. 

oi 
qOc 

0 
•0 Q 

\ ^ 

C c 

- • 

\ 

„ vX 

s «> 

0 

•5» " 

i4 

3 of 4 . 
f / i S / 8 9 --i'l 

Remaika ' ' 

t 

f?a/x, i ' 7 0 A . ^ 

• 

r/.<:/ £*--? Jz:iOf 
6^*. . f t .>-^ 2 'oop-

-'« 
. .» 

• • ^ • 

f?uX» ^ 6 0 l H ^ 
1 

• 1 

Boms & McDonnell Form TS-CT-2-2 



(Le^t. b L - /-J 
Drilling Log, continued 

Boring No. / 4 u / — y£>7 

Proiect Name R 0 S ( S C M l ^ M Page LJ of ^ 

Project No. g g - Q l ^ — ' i 

pSSm 

Date j / W / 6 9 

Depth DMCripoon 

Log 
er 

Qaa 

Cere 
Raeev. 
ftLe« 

Boxer 

No, 

Vd 

e i -

si': 

S d : 

oZ 

c l ^ 

Li'/^ti'-»'•<•, ^" ' ' •M • ' f»-« '^ »• «l*vi«*fy W" 

/ iT" 

-To l - *^ ! 0«.p<-^i 5-0.0 ' 

F i n i s h e d CJDr-i'n<f_ 4 

•Rushed ouibor^-tj/ 

'//u Cortiuded 3 packer 

S ' e f o.OlO- Slolted 
6s*«e».» -h» 4ft.o' 

4^iQe*^e«c^ l e« * f»« . t e . 3 r . » ^ ' 

|<-«» S c ^ r A t c e , 

051281 Barm&ncDotmva Form TS-CT-2-2 



:',\,'.->,T^Trj<r 
• • ^ . i ^ ^ " t l i i i i i ^ a » ^ « C 

Drilling Log Dec, Mo. D L - ie> 

Project Nwne 

/ f o 3 ^ /!>^g7V< 

Boring No. 

Protect No. 

SP, - azs - ' ^ 
Page 

1 
o( 

Qround Elevation 

%lL. iD ' 
Location Total Footage 

^7.S' 
OriVngType 

^ ^ ^ 

Hole Size OMrtueHiFoatie* Bedrock Footage No-ofSamples No.CoreBoxes OepihToWatar DatsMeasured 

U''̂ o r a-s' ^Q.Q' J g C jfqmat^. 

O^I^Co- L j ^ ) f A J t Y / ^ ^ r ^ Co. O ^ W /€iAJg»^ C g ^ ^ A 

OraingRlg. / ^ t c ^ f U T 7 i 'C>/ 
Type of ^ , 
PenetraflonTest S T 7 t d t ? A ^ ' ^ 

0«'» / ' 9 - Q 9 T° //24/S<? FhHdObseo^(s) r . ^ u C u ^ f i f f A ^ ^ g ^ M ^ ^ I 

Depth DeecripHon Claaa. Count Recov. 

Semple 
or 

BOXN& \ Remarke 

- c^-^gr^rfc A A V ^ ^/(At/ fLj p-ifie 7 ? ^ ^ 

— jjna^J vmitiC!> kiejtntcz€^ J*4<<r 

<Z1 

.ijOi^ srAf^ee^ f^'£Ar^feg0> s u ^ ^ 

1 -

« = 

^ E 

JO-

i-^^rt. 5vM^ rv>4s»ivc» \ ;€ 'M ^ t ^ * * * ^ 

/ , - j A i l A - ^ i i c i . _ J L _ . . » J L _ 

— e;o«\<»r't,M o<<» C>»*»b > O^ • • • ' ^ 

.,— bv. g<-̂  SH.,wM*fw«jr«A lH;«fP.v^ x̂ ^ a.-<«o.»)^ 

;3= 

V 
\ 

H 
% • 

'%t 

"•fa 

Si- \ 

S«-2 

S7?j«f»- / - f - a ? ? 2 ^ 

'V. 
% 

' ^ 'Haf 
*»—* i M . . ^ 

% 

% 

=5fe'?» 

35 r / 

a ' 

2 V 

^z 

< \ -

v o - ^ 

\ \ -

\ 1 r -

V"^"! 
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Prilling Log, continued 
c^c f̂-. O L - / a 
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Drilling Log, continued 
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Drilling Log, continued 
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Reeov. 
ftLom 

M ^ 

-* 

^ 
** 
— 
,̂. 
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Drilling Log 

Pr^ectName 
/ f ^ s / ^ ^V/g;^ 
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prilling Log. continued 
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' ' / ^ 

/<^ = 

/7E 

5' 
4" 
/Z" 

2 / -

;i= 

^ E 

til 

t < = 

& = 

iCoocV 
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Drilling Log, continued 
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Leg 
or 

Cere 
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l*^ d@4 '30 i s 

ZlJ 

^ -

4o38 

41 

4Z" - \ r 
I ^ 

. ^ • 

4 1 -

A4-

AC-

A(/ -

N9 

a 

/^ia>i «v>-^ 
4̂ g> « ; f l ^ 
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Drilling Log, cont inued 

B o r i n g N o . A 1 i / / - ; o ^ 
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Reeov. 
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Proiect Name 

"bSt^ aM^/?7 
Bo(«igNo. 

j ^ A / - / / 0 
Prolect No. 

S B ' 0 ^ . ^ ^ " ^ 
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Drilling Log, continued 
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Drilling Log, continued 
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t/A'€%TotlB 

^ 

j % r = 

. « = 

/ 7 i 

« » » - i 

- 3€fii*i (0,4% I ' H:JJ\ ; e.t/w^'' "* ^*'̂ ''' 

ZJ 
I.*-
(/> 
ro 
I.J 
1.0 
i-r 

u 
t.r 

' I A 

3 A 

f^ . 

l o . 
1.0 
6. i 
7.0 
5.d 
l . i 
/ . f 

f-* 

I 

i 
w 
I S " 

irO 

i O . O ' 

n.i) 
V 

'to: 
! • » -%» 
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prilling Log, continued 
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Drilling Log, continued 
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Drilling Log, continued 
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11 Z 

W = 

t l = 

wE 

t4'E 

^ d 

t6z 

?£?= 

v 5 -

i w = 

'«E 

t̂ E 

ZtZ 

Uz 

21= 

î E 

î E 

16= 

i''E 

»z 

tiE 

tiirtiiV, acA^vi ot 3;4-^|r 

^ i n i ^ w e l l i«4+a.ll i tf«»\ 

Dvy d4 compl f tk«v\ . 

iU-ffeJ scree** 4» !(> 
6r»vefp«ei« f o *»' . 

C n i o ^ (^e<«•^»•*••^•«. 

051281 Bums A HCDonrwII Form TS-CT-2-2 



APPENDIX B - OBSERVED 

WATER LEVEL READINGS 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of, 

P,oi.c,N.nw ^ ^ ^ C H £ A A 1 Project No. g g _ o2,s--y 
Localion 

N 

Date Stanad Drilling Hole 

Data ComplBied D(Illir« Hole 

Dale Pieionwur Intielled 

E 

Time 

Time 

Time 

j H o l e N a A / ^ u / . f o ( 

Elev. Ground Surface (6.S.) p K l V O ' 

Elev. Top at Pipe (T.O.P.I or Reference Point (R.P.) Q Z O L t L t 

Total Uepih of Hole 

Total Depth of Pieiomeier 

Drilling Type 

Footage Slotted 

Remarks: 

Dale 

z/i(o /81 
zl2i leff 
3 I2 . I8<? 

3 /3 /JW 

^ ) iA /S9 

^ J 7 / S 9 

^ iz ' f /d^ 
4/6/89 
A110/39 

4/ /C /89 

4 / i 6 /89 

6 / S / m 
6 J f Z / ^ 
6/24/39 
UI19 /Q9 

bl^olS9 

Time 

Q U I . * . 

2>:2>5p 

9:A4CL, 

Snoa . 
l 2 . ' b O f i 

g./OcL, 

/ : ^ & ^ 

Q:o4p 
e:30<k. 

2:os/o 
a. 

IZ:5AP 
I5:3>0 

^ :o3^ 
Z-.'bSp 

io:50br 

By Whom 

R. S / a t j c i t r n 
. . . . ^ . . . 

1. )• . 

X l . -Ba.lhrd 

T^.^a./ lard 

C T . N / e r y t O t ^ 

(2r. N-Bn- tO^ 

M. //.yebraryd/ 

(^. ^ie.n^a^ 

Q . / ^ i e , m o . r \ 

G . A^ i ' e . rna r^ 

/(. onrtlrh 

M . t l l l r ^ r t x n c i i 

ZT. Wo/Zin^suorfK 

A/. U i U e b r a n J ^ 

M. H.ldebr^ndl 

/ ^ ^ i l c k h r a n d i 

Depth t o ! 

A 5 C ' 

8 . 6 4 ' 

is.-bo' 

I S . 3 0 ' 

3 i . 2 2 ' 

^^ .<? / ' 
/ o . 2 i ' 

9.as' 
^ . M ' 
^ 7 . 7 2 ' 

/I.OO' 

/O.SZ' 

10. / 3 ' 

/ A S T 

IOOO' 

4U./,S' 

from 

from 

from 

from 

from 

liom 

from 

ffom 

from 

Irom 

from 

from 

ffom 

from 

liom 

Irom 

IVator* 

T . a P 

T.O-V. 

-ro."p. 

- r o - f o 

T.aP. 
T .o .P . 
-TO-P. 

T . O . P . 

T .O.P . 

-no-T*. 

T.O. P. 

T .O. P. 

-r.o. P. 
T.D.P. 
r.o. P. 

T:O.P 

W.L. ElBv.^flj 

Qi2.IO 

2>12.0Z 
e>o .̂5u 
8 0 5 . 3 6 

IHA.AA 
114.16' 
f i m . 4 i 
Q/o.ai 
e/o. oz 
-772.9^ 

fi09.6>L 
H/O.S4 
Ql0.5h 

0/3 .19 
9^)0.IAU 

17 A.Ot 

Remarks 

- Q o j j t s J 

'B>ei,'led d*y CiOqcU) 

"Ba/Zed cUy CS-ga/j 

tPAnpled 

" B d i / e d cJry C / O c fo /s ) 

^artrtplee/ 

• 

' ba i led d r t / 

6cunp /ec l 
'Depth to water noted from Ground Surface (G.S.), Top of Pipe (T, 

0S0i19 

,0.P.). or Refaience Point (R.P.). 
Burnt & Hn^ennell Form TS'CT-2-S 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Levei Readings Sheet. .of 

Pro,nc.Name ( ^ ^ ^ ^ ^ ^ ^ ^ ProjociNo ^ g . ^ 2 S - - V 

Localion 

N 

Oate Started Orilliny Hole 

Dato Coinpluted Oii l l inu Hole 

Date Piezomsier litstalled 

E 

Time 

Time 

Time 

Elov. Ground Surface (G.S.) C i - t a ' 

EInv. T<ip at Pipe (T.O.P.I or Rolerenco PoinI (R.P.I 

Total r v p i l i uf Hole 

Tolal Depth o l Piezometer 

"° '"^" >MtJ-/o^ 

SdX>.6A 
Drill ing Type 

Fooloqe Slotted 

Remarks: 

Date 

6 X ' i - S ' i 
n i 4 -^^ 
n-zo . « i 
- ) Z 7 . f l f S 

« l 4 t ^ 

*»• /|.J?<\ 

1 6 1 - g ^ 

Time 

-

— 

By Whom 

if. d<su.io6Suoe,TL. 

j : rtoi.i.to&S(Po«.rl~ 

i T (\aL(.i<Ob*^ O0A,1U 

(5 ty.̂  nA\t,i, ueie.ru 

vT Hoi.cuo6iiooie.Tt--

— 

Depth to Water* 

/ i . i l . ""•" -rof i 

lf.2..T *"^ T o p 

I I.t, •'"•" raf^ 

l l . l l ' " "" 7.0.P 

16. A 7 """ ' 

T.O.P 

T.o. P. 

10.S-1 ' """ r .o.P 
Irom 

1 

Irom 

Irom 

Irom 

I K I I I ) 

l i om 

Irom 

Irom 

W.L. Elev. 

^a^ .H3 

«o* l .M | 

yo'?.o6 
« o « l . r r 

yo*^ .92 

g o f . ' i ^ 

_ S r / 6 . i i r 

R e m a r k i 

... ... 

* Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.). or Reference Point (R.P.). 

0X06 7v Burnt & HCDonnell I i>r(n IS-<:i-2-8 

http://ueie.ru
http://Hoi.cuo6iiooie.Tt


TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of . 

hoieciNam. f ^ C s a C l / S / ^ ProjectNo. Q Q . Q ^ , ^ - ^ 

Location 

N 

Oate Sunad OrUling Hole 

Data Con«>leied Drilling Hole 

Date Pieiomeier Installed 

E 

Time 

Tima 

Time 

Elev. Ground Surface (G.S.) 

Hole NO. ^ ^ . , f ^ 2 . 

e>29.U 
Elev. Top at Pipe (TjO£) or Reference Point (R.P.I S S / ^ ^ 1 

Total Depth of Hole 

Total Depth of Piezometer 

Orilling Type 

Footage Slotted 

Remarks: 

Date 

3.Jno/bl 

?- /Lo l im 
ZUA l& i 

3/-Z/fff 

• b i B / & ? 

3 /Z9 /69 

4/s/a9 

4/26/89 

6 /£ / ^q 

5 / /Z /89 

6/24 IW 

W/5-189 

Time 

S'.hSc^ 

l l ' . lSo. 

0 : 2 0 0 -

8.-^40. 

9:29a. 

a.(o3p 

e.Aio. 

CL. 

/ / . •33A 

/ L : 4 3 

2'Alp 

a.SDc^ 

By Whom 

R. S / < U j c i e » i . 

ft. S lo . ^a t^ ' 
f i . 'S lc^d^ 

r b . ' B ^ l a ^ J 
G : A/>'t.r^a.r\ 

/H. Uikhbrund/ 

G . M e m a n 

X'. Sn-i irh 

/ / I . H'i)^hrand^ 
•jTT j /o j /m^sc jon^ 

M. M'.\Ae.VM).rviV 

Q r , M ' ^ / r i A o 

Depth to Water* 

/ / . ( o l ' ' '"» 

/ / . fc* / ' '^*^ 
/ 3 . 3 < ? ' <'«•" 

/ 3 . 0 A ' "««» 

\ 2 . S C i ' ' ' « * " 

/?.34' *">'" 
12. 3 4 ' »fom 

/ ^ . 73 ' • '"" 

/2,/*/. ' «'«»™ 

/ Z 7 - / ' <'«>™ 

yz^7 ' "«'" 

/ ^ . ' r ' ^ ' ' " ^ 

- r a p 

To.e 

r.o.P. 

ToTP. 

- r . o rp . 

T O P . 

TO. 'P. 

T o r p . 

-r.o.P. 
T O . p. 

T.D.P. 

T o p . 
from 

from 

from 

front 

W.L. Elev. 

& Z O . Z 2 

&Z0.Z6 

e/e>.5D 
aia.&6 

ai9.yp 

819. 66" 

0^5-5" 

QI9./U 

gy^.23 

eiQ./^' 

fStQ.ZZ 

%i%m 

Remarks 

bailed d r^ 
1^' led d-y (/lq<d.)yi^ut^\eA 

-Raikd d<y / j O ^ k ) ) i a m p h d 

-

" B t x i i a d * ^ ( I I ga ls . ) Sayi- t /3/eJ. 

• 

1 
* Depth to water noted from Ground Surface (6.S.), Top of Pipe (T.O.P.). or Reference Point (R.P.). 

0S0679 Burnt & Hn>enneU 
t u l I. i-*w.«wi>-f..i m.M. 

Fotni TS-CT-2-8 

file:///2.SCi'


TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Levei Readings Sheet. -of 

Project Name Project No j . . . ^ , 

Localion 

N 

Date Started Drill i i io Hole 

Date Completed Drilling Hole 

Date Piezometer Installed 

E 

Time 

Time 

Time 

Hole No. . 1 
M U - / O Z , 

Elev. Ground Surlace (G.S.) / ? o q • 1 

EInv. Topa l Pipe (T.O.P.) or Rclereiicc PoinI (R.P.) 

Total Duplli ol Hole 

Total Depth of Piezometer 

S<'^/.«*J 
Dril l i iKjType 

Foolane Slotted 

Remarks: 

Date 

6- 2 v e i 

7 / V ' ^ 
n i p -8T 
-7-a7'S*\ 

^ r - n - * * ! 

<\- W -&«1 

( 0 - 2 - 8 * ^ 

Time By Whom 

J . K<?U.(4]^)U)0ft.Tt« 

J i Hoii<(ob5(oeA.tW 

i . (VaM.io6SbOoe.ru 

S . HA<.LCo6Sue«An, 

(> tV^^^"^*^ oo)2.rt^ 

- - • 

Depth to Water* 

IS.*/*/ •""" r d > . ^ 

13. z ""•" r.o. P 
l ' i .T.'Z. ' '™" T . D . P 

»"S. 2.( 'foni T {J, p 

\z.z] Irom -r:o. P 

l ^ . t6 <«"" r .o .P . 
l i om 

l l lMI I 

Irom 
-

Irom 

Irom 

l iom 

Irom 

Irom 

l io in 

W.L. Elev. 

g i ^ . ^ r 
^ | g . 61 

g'liJ.^? 
3\ f -cg 
s i^ .^s* 

_ 

Remarks 

*Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

0X0679 Burns & H<Donnell 
twtfci..i.-*wwi.cu-ri.ii.iw<t 

i\>rm rs-(:i-2-8 

http://VaM.io6SbOoe.ru


TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of. 

PtoiactNam. p c > 5 » E C t / £ A A ProjactNo. Q ^ . C i L S - ^ 

Location 

N 

Oate Sunad Orilling Hole 

Date Complaiad Drilling Hole 

Data Piezometer Intlallad 

E 

Time 

Time 

Time 

Elev. Ground Surface IG.S.) 

Hole NO. ^ u / - / d > 3 

3JZ 3 
Elev. Top at Pipe (T.O.P.I or Reference PoiM (R.P.) Q j ^ ^ ^ 

Tolal Depth of Hole 

Total Depth of Piezometer 

OiillingType 

Footage Slotted 

Remarks: 

Date 

-2/<<./8'? 

^ l9. l |m 
3 / * l&? 

^12.1(^9 

%)& 189 

3 J Z 7 / 3 9 

4 1 ^ / 8 9 

4 III/39 

4 / i l / & f 

4126 /89 

6/6/89 
S / / Z / B 9 

5/24 i m 
(j>IZl/S9 

( j / 2 X l ^ 

Time 

6;*vs<L 

/ 50/0 

n.lOcu 

l O ' . O O o -

9:40a.* 

r . 53p 
Q . l Z a 

i : i O a . 

/z;35> 

au 

II.520. 
/ I A ' . O O 

^.OlA> 

I 7 :50p 
9:?>3a. 

By Whom 

/? . - S i e ^ M c t e o 

M H , 

"D . 'BaJ la rJ 

T > . l ^ l l a v r A 

Gr. f / i e r r M r t 

M. mtdebmndl 
G . A/i'smCk-n 

Gr. / { i e - f y y i r t 

Os. M't^rr)(in 

K. •^ml rh 

M./lihlebrar^df 

C T //oZ/lnc/soioH^h 

M. Uildebtar^i 
/ I / . //iUebmr^l-
Mt /^l/JeUir^d-i 

' 

0«pth to Water* 

I . n ' 
L..L,0' 

2 3 . 0 9 ' 

4 ^ . - l V 

23.98' 

9.S5' 
S.9/, ' 
^ , - /5 ' 

A8.9L' 

/ / S 5 ' 

/O. IS ' 

999' 
Q.f^Q' 

Q . lO ' 
^ L i T 

'««» T o , p 
from - j - _ CTC* 

from - r . o . P . 

«'««» - r .o .P. 

from - f l O . - p , 

•'«>^ T O - P . 

from T . O . P 

from " f . O . /^ . 

from - r , O . P . 

from - r - . O . / ^ 

froin - J - Q . P . 

from T . O . P . 

from - T ^ a / ? 

Uô  -T.O.P 
from . -7 - ; ( 9 . ^ . 

from 

W.L. Elev. 

e o i . ^ L 
2>0-i.Qi 
19/.-44 

1 L . 1 . 1 U 

les.s.^ 
e>04.L>8 

3 0 3 . 6 7 
S 0 5 . 0 & 

1 L 5 . 5 1 

e>oz. L& 
3 o 4 . 2 S 

604 .6 /1 
QD4.Q4 

6 0 4 . ^ 3 

7tf7.lpU 

Remarks 

- B a j / e J / O i f oJ l onn . 

' hcJ le . ^<^ lS<)o j ) 

s a m p l e d 

-Ztt /W 99^/s. 

£>amjoled 

'J^ailedc^ % 

/ i ^ T H p l e d 

'Depth to watai noted from Ground Surface (G.S.). Top of Pipe (T.O.P.I. or Reference Point (R.P.). 

OtOi79 Burnt & hnienneil Form TS-CT-2-t 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Levei Readings Sheet. -of 

Projoct Name . Projeci No 5 f g , 0 i S " - H 

Location 

N 

Oate Started Drillino Hole 

Date Completed Orillinii Hole 

OatePiozomater Installed 

E 

Time 

Time 

Time 

Elev. Ground Surl ace (G.S.) 

Hole No. _ 

&•/ ?. ^ 
Elev. Top at Pipe (T.O.P.) or Relerence Point (R.P.) t , / . ! < - ? 

Total Depth ol Hole Orilliny Type 

Total Depth u l Piezometer Footage Slotted 

Remarks: 

Date 

t>'3'1-«1 
n i ^ Z ' i 
- ? z o « i 
^-2^•%s 
« r i u - 8 « f 

<^ i i« * i 
\ t ^ ? . f ^ 

Time By Whom 

L T I < A L U 0 | , 4 . U * fctU, 

tT M A U i«3bS!liV>ATt^ 

iT. HKAA>X><(O0»<t> 

. 0! rtou.\ob&ooe(C. 

• S KoLMObS lL)o<e-tl— 

-

-

Depth to Water* 

'S^lA.O'y 'f"m - p o ^ f i . 

II . « \ '«»" f o P -
M.S'f •'"•" r-o-P-
l D . » | '^"^ r.iD.P. 

i/).37 •'""' ro . P. 
i i . j c ? If""' -r:<5t?. 

«i.*(7 ' " " " T:O.P. 
Irom 

In III) 

l io in 
—- -

Irom 

Irom 

IriHii 

Irom 

l iom 

Irom 

W.L. Elev. 

')'k>.H£ 
^C>Z.7:L 
« o - i . o 2 . 

' f o l T L 

t iOH.Z£ 

«ro\.M'S 
VoH.^I 

Remarks 

*Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

080679 Burns & HcPonnell 
l «gMMra-AKNtaCl»-C:«MMM«d» 

I orm 7S-<;7-2-« 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. -of. 

PtoiectNam. / ? £ , ^ e c H £ M 1 Project ^to. > j g - O i S - V 
Localion 

N 

Date Stanad Oiillif« Hole 

Data Complaiad Ddliing Hole 

Data Pieiomeier Installed 

E 

Tima 

Time 

Time 

Elev. Ground Surface (G.S.) 

l""'''^**- M i A / - / c y 

8 2 3 . 3 
Elev. Top at Pipe (T.O.P.) or Reference Point IR.P.) f i 2 6 0 Z 

Total Depth of Hole 

Total Depth of Piezometer 

Drilling Type 

Footage Slotted 

Remarks: 

Date 

2 . /ZO / & - / 

37 2 J89 

3 / B l b ^ 

3129/0f 
4/6- /b9 

4 III 189 
A IIZI&9 

4128/89 

s/6/m 
6 / / Z / & 9 

S/Z4189 
i o i / i / 89 

(,/ZO/&f 

(P 

Time 

.3-.^0 J, 

9 . 3 0 0 . 
8 ; 5 D a . 
l i < O p 

1.6 aa. 

Z'.ZO/o 
/o:4Sa 

a. 

n:69p 
f5 :3& 
3J7p 

lo.ooa^ 
Q:os-cL 

By Whom 

R. :S)|«^<^en. 

6Ao- l l ^d 
(9r. N i e n r t a r t 

M. /1,l<ki>r<xndi 
Gr. >V«eman 

( j . /{i&meur^ 

& . / v i ^ f ^ i l L f ^ 

K. ^<y\i /h 

M.^l l r i f ihrardf 

3 " . //ol/,n<>suio>^i'^ 

U . V\\\MirtuA\ 

M. \\Aie.V>-m^A\ 
M. //ilciehrand{ 

1 

Depth to Water* 

Z Z . ^ 1 ' 

IS. i r 
/3>^A' 
I 3 . Z 7 ' 

/zez' 
/2.U&' 

48.45' 

/ 3 . S ^ ' 

/3 2 / ' 
/2 .9S ' 

\2 . lV 
\ Z . 9 Z ' 

3^,.5D' 

from 

from 

from 

from 

from 

from 

from 

from 

from 

trom 

from 

from 

from 

T . O . P 

T O . P. 

T . O . P . 

T O . / i 

T .O. P. 

T .0 .7>. 

Torp. 
-TTiO.-T? 

r.o.P 
T.O.P. 

T.O.P. 
r.o.P. 
r:o.P. 

from 

from 

from 1 

W.L. Elev. 

3 0 Z .86 
a/o . 6»3 
8 / 2 . 34 

eiZ. S'S" 
e> 1^.99 

Q I5 . / 4 
111 .51 

811.99 
m./^/ 
812.29 
9sl3.o9 
eiZ.90 
1 9 ^ 3 1 

Remarks 

Tbo-AeA c ^ 

' h a , l e d lo qa i lor t^ r sa inp led 3/<?/W 

"Ba j fed /»tpa/ i . 

Aa/y>/o/ed 

-Bx^^laJd^ S *Ai*f{ •hei\^ 

Sartxp/ecJ 
• 

1 
'Depth to water 

OtOiJf 

noted from Ground Surface (G.S.). Top of Pipe (T.O.P.). or Reference Point (R.P.). 

Burns & H^ennell Form TS-CT-2-t 

file:///2.lV
file:///Z.9Z'


TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Levei Readings Sheet. of 

" " ' " " • ^^ " " 'Rosecv le /v /^ 

Location 

N 

Date Started Orilling Hole 

Date Completed Drill ing Hole 

Date Piuzomutor lnslallu< i ' 

Proi<!cl No - ^ ^ 

E 

Time 

Time 

Time 

oaS"-V 
t luv. Ground Surlace (G.S.) 9 t •» - , 

o 2 i . . 3 
Elev. Top al Pipe (T.O.P.) or Rulerenco Point (R.P.) 

Tolal Di.i)lli o l Hole 

lo l i i l Di!|ith o l Pin/oiiMtlni 

1 lol l ! No. . . . 

/AUi- ie>'- i 

sasr.sz 
Dritli i ig Ty|X) 

roolniiK Slotted 

Remarks: 

Date 

^ - ^ ' ^ - ^ n 

7 W e t 
I X O - S ' ^ 

l i l - i ' ^ 

^ / • / -V l 

<1/»«'1 

/ ^ • ^ • S ^ 

Time 

- - — 

- • : -

By Whom 

S. H«u,io6fcuJoArt>. 

J. |4ea4oMueAru 

JT {K^uA'Ct^iaottKK. 

iT H.u.fO*Sb)Mt.tL. 

j : H « ( ^ ( ^ > ( ^ ^ ^ 

. . . . _ . . 

Depth to Water* 

/«/.07 • ' " " ' r . o .P . 

\ 4 . oG •'">" T.a.P. 

I ' / .es- • " " " T a f i 

Irom 

Irom 

Irom 

i rom 

l iom 

l i om 

Irom 

Irom 

l i om 

W.L. Elev. 

ro i . ' / i 
g l / ' l S 

2 a . 7 6 
«// .77 

SN. 76 

' iSl t- '^\ 

S ^ l o . f Z 

Remarks 

- -

'Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

080679 Burns & HCDonnell / ..fill rs-<:i-2-8 

file:///4.oG


TECHNICAL SERVICES 
CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of. 

ProiectNam. ^CJi^^g c ^ / T AA [ProjectNo. fia^^zg-y 

Localion 

N 

Data Sunad Orilling Hole 

Data Con^ iad Orilling Hole 

Data Piazomaiar Installad 

E 

Time 

Time 

Time 

Elev. Ground Surface (G.S.) 

1 Hoi. No. / V M V - / £ > 5 

e>?>4./ 
Elev. Top at Pipe (T.ttP.) or Reference Point (R.P.) f 5 3 / - O / o 

Total Depth of Hole 

Total Oeplh of Pietometer 

Drilling Type 

Footage Slotted 

Remarks: 

Data 

2. / l l / 8 1 
2 / z o / a 7 
3 /a /a9 
^/0>/8f/ 
3J7/S9 

^ 1 2 ^ 1 3 9 

•hIZl /SP 
^IZ9/a9 

'blZ9/&9 

S/5/ /^P 
3 /3 / /S9 
4 1 5 / 6 9 

411*189 
A I I P / 8 9 

4123/89 

S / S / S 9 

Time 

/ / 3 6 . 

/ ; i O p 
<?.09a-
z'.Azp 
:z :oSf i 
n.ooa. 
'z:45p 

9:SOa. 
l : 2 S p 

/ O ' . j O o . 

•z:oop> 

i:4L,<iL 

1:660. 
Z : 3 0 P 

a. 

I T . I ^ P 

By Whom 

r?. .5I<M^*»^ 
ft. 6i<n..a«o-

r ^ . " B a - l l a r d 

G r . Nt 'eJrr^at^ 

Q T . A ^ i e m a n 

A l . //,lde.braM-f 

M. Hi ldeb^a^i 

M. HUdehra^i 

M. ^:kkb^aM/ 
At. / / /J^hrar t / / 

At. ^/iUehta^^ 
Gr, M i e r n a n 

P. C/ark 
&. A^icman 

K, ^mi-H^ 

M. Hltkbrandi 

Depth to Water* 

^ 7 . i L ^ ' from 

z z . i ^ l ' «'«" 
f4.4B f'om 

1-6.8^/ ' f '«« 

4 / . 9 4 ' "on. 

/3 .4T "»« 

48.45' "«" 

52. SL' "«" 
A9.l^Q' "«« 

3 3 .25"' •'"" 

^ 9 6 f S ' " " " 

2 0 . 5 5 ' ' " ^ 

/ 8 . Z / ' " " " 

^B . / ^^ ' *""" 
/3,5"7' ' " ^ 

/3.3i?' "•*"' 

T .O.P 

T.O.P 
T O . P. 

T . O . R 

T.O.P . 
T.orp! 

T C P 

T .o rp . 
T O . p. 
n o . p. 

TZO.P . 

T . O . P 

T.O.P 
T.O.P. 

T . O . P . 

T.O.P, 

W.L. Elev. 

6 0 8 . 7 2 
8/3.3<? 
QZI .6 '8 
e^ZZ.T.S' 

1 9 ^ . / Z 

8 2 Z . 5 9 

1 8 1 . U l 

8 0 ^ . 5 O 

ieu.37 
eoz.81 
1 B U . 4 / 
2>I6.1/ 

617. e 6 

•787.40 
8>12.49 
8-22. l & 

Remarki 

•"BsoAeA cirx/ 

- ^ i / e d 

na^/Ol&cd 
'Sa/ifeotd.-y/ 

"Sxiiled cjry 
• 

r B a i l ^ d f V 

"Sai/ed S 9o/». 
^amfi/eJ • -

* Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.). ot Reference Point (R.P.). 
0$0t79 Burns & Hn>ennell Form TS-CT-2-8 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT 

PreiectName ^ O C ^ £ e v \ E U 

Observed Water Levei Readings 

1 Project No. g f t . 0 2 , 5 - ^ 

Location 

N 

Date Started Drilling Hole 

Date Completed Drilling Hole 

Date Piezometer Installed 

E 

Time 

Time 

Tima 

Elev. Ground Surface (G.S.) 

Sheet ,„.<S._„.o 

"""•'"'•w^w-^os 
8V\.\ 

f 

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) A ' ^ j i ^ i 

Total Depth of Hole 

Total Depth ol Piezometer 

Orilling Type 

Footage Slotted 

Remarks: 

Data 

6 / IZ /8P 

5/Z4/89 
L i iu iep 
U/Z//S9 

^/22/S9 

Time 

/5:so 
^.iJf> 
a:iOo. 

9:osa, 
iZ'.ISb. 

• 

By Whom 

rJ". //o//,'nqsuofi^ 

M. tllLkhrartd^ 
M. liilcle.b^aund-1 

M U/lckhrancH 

Ai. d J ^ n x T T d i 

Depth to Water* 

/3.3^ ' ' '«" T .O.P 

/S.33' "«»" T.D.P. 
\-b.45' ' ' °^ T.O.P. 

.Z3.7.5-' "<^ T : O . P . 

4 2 . 1 f i ' «'<«> -TTO.P. 
from 

from 

from 

from 

from 

from 

from 

from 

from 

from 

from 

W.L. E l e v . ^ . ; 

022 ./^7 

9il1.12> 

BTX.LOI 

f i /2.3/ 
193 .28 

Rentarks 

-Soy/isdc/ry 

"Sculed d^V 
i 

.^>ajriC/esd 

• 

'Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.). or Reference Point (R.P.). 

0X06 7y Burns & HCDonnell Porm TS.CT.2-a 

file:///-b.45'
http://TS.CT.2-a


TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Levei Readings Sheet. .of 

Project Name « 

RosiffCrt<2A/v 
Proj... NO g « , o ^ s - _ ^ 

Location 

N 

Dale Started Drill ing Hole 

Date Completed Drill ing Hole 

Date Piezonwter liislallud 

E 

Time 

Time 

Time 

Elev. Ground Surface (G.S.) 0 » 1 «/ 

Elov. Top al Piiie (T.O.P.) or Relerence PoinI (R.P.) 

Tolal Depth of Hole 

Tolii l DniMh o l PiozuiiMilur 

•"'"""• /KLJWOb-

; 

^.^^.o6 
Drill ing Type 

Toolaiii! Slotted 

Remarks: 

Date 

6-;i^-8^ 
n i ' l s i 
1 Z o - ^ ' \ 

7-2')-1f*i 
« i a - 8 ^ 

9 l l -«< l 
10. I- 'g^ 

Time 

_ 

By Whom 

iT* Hc.u.t.oft5Wo«.rL 

•5- t^LciobVu>o«.r<^ 

:— 

S. KcgLJL.|<Ofac; u i O A T C . 

3 : Mocc<«<,» ioo« ;T t -

t S i lAotA.t<ot.f u o A r c . 

•^' Hc».Lt«C5uoieri-

X. ^ecuo6£(.v^eTC 

--

Depth to Water* 

/ t J , t J O Ifoni 

r-o.e 
r.o.fi. 

I L l . l l I'""'-y.o.p. 

M.feo •""" r.o.P, 
I J . ^ ^ from - p ^ ^ f c 

iM.sg •'""' rn.P. 

iM-73 '"""_jn^.p. 
I ion i 

l i om 

Irom 

Irom 

Irom 

l i om 

l lO I I I 

l i om 

l i om 

W.L. Elev. 

* U . X l 

Sa.1 ,fc3 

i A l . ^ S 
»Xl .4.^ 

^ ^ I ' i 7 

g-af.MJf 

^ A l . z i 

- • • - • — • - -

Remarks 

--

'Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

0.V0A7V Burns & McDonnell i-oiiii is-(:r-2s 



TECHNICAL SERVICES 
CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of . 

P i o j a c t N a m a ^ ^ ^ j . ^ ^ ^ ^ I Project No. Q ^ - O L S ' i 
Location 

N 

Oate Sunad Orilling Hole 

Data Complaiad Drillino Hole 

Data Piazomatar Installad 

E 

Tima 

Time 

Time 

Elev. Ground Surface (G.S.) 

|Ho l .Na ^ u / - f C ( o 

B3I.Z 
Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) P > ^ 3 i " K / 

Total Depth of Hole 

Total Depth of Piezometer 

Drilling Type 

Footage Slotted 

Remarks: 

Date 

- i -Ao / 8 7 

3 / Z / 8 9 

3 / ^ / W 
3/7/SV 
3>IZ9/d? 

4 / 6 / 8 9 

4 /U> i r9 

4 / 2 & / 8 9 

S/6./Sf 
6/ tZ/BP 

6/24I&? 
IP I IU ItP 

/,//9/ii9 
U I 2 0 / & ? 

Time 

.2 ;<•>'/» 

9 :ncu 

l . l O p 

n:/5cL 
2.35-/0 

8 : zOa 

9:46a. 
a 

/2:o4f> 
/L.:34 

S . I U 
9:zOa. 
4:Z6p 
T.iOcL-

By Whom 

R. i> l -^e^ 
T ) . ' ^ i O . H a . r ^ 

G r . N l e n r ^ r x 

^ . / / i 'en^ar \ 

4f. H i l d e b r a r K / / 

Gr. Mt ' ^nxa t^ 

dt . /p ieman 

^ . v^^/ '>>» 

fA. U i l r l ph ra r t ^ 
S . /^//int/su)o>ih, 

JU. ff;/Jehra^^ 
/V. / / ; k k b r a n d s 

A f . M i l c k h r a o d / 

/M. Mebrand-t 

Depth to Water* 

/d.8 ' 
/ to.as" 

14.»i^' 

^ s - . ^ l ' 
14.49' 
/4-ZO' 
ZU.OS' 

/S.ZS' 

14.93' 
I4.90' 
/4.8$' 
14.75' 

^Z.OS' 

XU.&2' 

from 

from 

from 

from 

from 

from 

from 

from 

from 

Irom 

Irom 

Irom 

Irom 

Irom 

T.O.P 

T O . P. 

T . O . P . 

T . O . P . 

T O . P. 

T.O.P. 

T.O.P. 

Torp. 
T.O.P. 

T . O . P 

T:O.P. 
T.O.P. 

T :O.P. 

-r.o.P. 
lom 

rom 

W.L. Elev. 

B\4.5U 
8 ) 1 . / / 
& I & . S O 

a 01.49 
818.87 
e>i9.0ia 

801.3/ 
315.1/ 
318.45 
»/8.46, 
« /3 .53 
6/8.6./ 
fi>iO. 11 

mu.iA 

Remarks 

-g jo iVeA < ^ 

" B a i l e d d - v 

i ^ m / a / e d 

"Ra'ie/Jf.S 9a/s 

^ m p / e d 

• 

'SaJled dry 

•"Ba/hdc^y 
.^tnpleA 

• 

• 

* Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.). or Reference Point (R.P.). 

080679 Burns & Hn»enneH Ptnm TS-CT-2-$ 



Ti:CHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT 

Observed Water Level Readings 
7 

Sheet _ ± l _ o f 

Projuct Name / . 
MS2CHCA/V 

Project No. ««-ozs^-M 
Localion 

N 

Dale Started Dril l ing Hole 

Dale Completed Dril l ing Hole 

Date Piezometer Installed 

Remarks: 

Date 

i xvsi 
7- l'i -91 

7-XjO-%1 

1 -KltSS 

' i - \ ^ - ^ 

q i i ^ f 

, 0 - 2 - « * t 

• • ' • • ' • 

Time 

" 

E 

Time 

Time 

Time 

By Whom 

S . l4oCClAJ6^ U i O ^ f ^ 

r . k i o c u t M U o A T ^ 

j - _ H«u.i4i6t'<.}ocrC 

« r Ho tL l« *u>o«« . rC . 

a: tiAc<.f,a&( uocTt 

.r. Mix.(-vM&5u>oeiL 

a : t i o i * . t * » i u t o K l t , 

Hole No. , 

Elev. Ground Surface (G.S.) 

Eluv. Top ul Piixi (T.O.P.I or Ruleicncc Point (R.P.) cj .» -a 3 / 

Total Depth of Hole Drill ing Type 

Total Depth of Piezometer Footage Slotted 

Depth to Water* 

I ' t .H' / 

H - S C 

i J . ^M 

\S . . r i 

\ 3 . i l 

a . 1 

i i . -5 j r 

*'°"^ -r.o.P. 

* ' ° " ' -^.r^f>. 

'̂ "•^ f.^.O 

from X-O-P. 

(rom - p o . - p . 

from r O - t 

from f J o . P 

Irom 

(loin 

from 

Irom 

from 

(rom 

from 

Irom 

from 

W.L. Elev. 

i i ^ . ' i - L 

i f e . i 4 

V I<1 .6Z 

9 t<H. i ia 

<^U.0.2S 

^11-I / : 

SA^.o\ 

Remarks 

•Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

0^06 7v Burns & HCDonnell i't»r»n TS.Gr-2-8 

file:///3.il


TECHNICAL SE RVICES 
CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet I o f . 

PtoiaciNwn. / p o i E C / Z / ^ M 1 Projaci No. ^ r t -0Z.5-*V 
Localion 

N 

Oate Stanad Orlllir« Hole 

Date Coi t^ iad Oilllir« Hole 

Data Piazomatar Installed 

E 

Time 

Time 

Tima 

Elev. Ground Surface (GS.) 

1"'*'"'^'^ M U / - / 0 7 

331.4 
Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) f K ^ " ^ 4 / 

Total Depth of Hole 

Total Depth of Piezometer 

Drilling Type 

Footage Slotted 

Remarks: 

Date 

^ /Eo /a7 
3iz/e<i 
? , / r / t 9 

3 /Z9 /B9 
416 /39 

4 I 7 / B 9 
4 /B /B9 
Al io 189 
4/11/59 

4112/89 
4/za/B9 
6/6-/^9 

5/12/69 

S/Z4/89 
CllQim 
l, lZO/89 

Time 

2:*-4So 

< ^ : Z 2 A ^ 

9:oo<x. 

2 : ^ 0 p 
8:21^0. 

\2:46f> 
&:ooa-
i : ^ 0 / o 

Z.OOp 

9oSa 

a -
/Z'.OOp 
/6 :56-
3:35/) 

4:oop 
iz:0Op 

By Whom 

/?. .S/4.M<^eo. 
0 

- r * . - B a y a r d 

^ . / ^ i c r t ^ a ^ 

At. /tkkbrand^ 
G - A^ieiyri0.r\ 

d . Mi&I^O.r^ 
Gr. N , t . m a i ^ 

(y-. AuAn ia r t 

& . y ien^ar^ 

0 . A/'i'en-ya^ 

/C. t^mi ih 
M. /^ ' . I ^b^rd^ 

z r . M>//fnfSU)or/^ 

M. I^lkhbyv^^ 
M. Î :{^e.bnznd( 
A/. Mitckbrand-I 

Depth to Water* 

^7.6' 
48.59' 

4 f i . ^ l ' 

4P>.4U' 
48 . I W 

48.0S' 
-48.19' 
49.Z2' 
49.63' 

49. S2 ' 

49./4 ' 
4B.ur 
48.Z9' 
47.17' 

4U.0>t' 
48S9' 

<'*«» T.O.P 
from - 7 7 ^ /o. 

«'««» T : O . P . 

«'««" T O . P . 
from - y r O . P. 

from ' T . O . P . 

from T O T P . 

from T .O . f * . 

trom f i O . P 

trom T . O . P . 

from - r , O . P . 

from - r . O . P ^ 

''««» T.O. P. 

"«" T.O.P. 
from - f ^ o . p . 

* " ^T :O .P . 

W.L. Elev. 

136.UL> 
784.87 
736. /S-
13S.OO 
185 .ZO 

135 .41 
1&5.Z7 

134.Z4 
78S.9S 
•^8^.94 
7f l - / .3z 
78A.19 
735.11 
l 8 6 . U 9 
•7«^.1B 
7?4.5'7 

Remarks 

'S>Qi\eAt^<N 

"Bxil lad 1 qaJla^ ; tpmpled -^19 

S u r g e d 
- B t j l e d d r y C/ f^ . ) 

rBa i l&d / C t f i . 

• 

sampled iro4, 

I 

-

"Zf i i /edcU"/ 

damp led 
*Dcpth 10 water noted f rom Ground Surface (C.S.). Top of Pipe (T.O.P.). or Reference Point (R.P.). 

OiOi79 Bums & HCDonnell Form TS<Tr-2-t 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Levei Readings S h e e t - ^ -of 

Project Name ^ ^ ^ ^ Q f / ^ ^ Project NO. g g . ^ S - . ^ 

Location 

N 

Date Started Orilling Hole 

Data Completed Drilling Hole 

Date Pittzometur Installed 

E 

Time 

Tima 

Time 

""•"NO. ^ ^ . , ^ ^ y 1 
Elev. Ground Surlace (G.S.) ^ ^ y A 

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) / I a ^ A L 

Total Depth of Hole Orilling Type 

Total Depth ol Piezometer Footage Slotted 

Remarks: 

Date 

/a/2//.F9 

Time 

S'.4SCL' 

• 

By Whom 

M. //;/dpLrnrd/ 

Depth to Water* 

2J9.76' ' •""" T.O.P. 
from 

(rom 

(rom ' 

(rom 

(rom 

(rom 

(rom 

from 

(rom 

from 

from 

from 

from 

(rorii 

Iron) 

W.L. Elev. 

7 ? l . l l 

Remarks 

//hienOu<fl^ c jak f -hscunf i /^ 

1 

'Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

0X0679 Burns & ft<Donncll 
• • ( • • 

Form TS-GT-2-8 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Levei Readings Sheet. . l _ o f 

Proj.M:l Nome (Jg^ jecUeAA. -

Location 

_ ., 

Date Started Drill ing Hole 

Date Comiileted Dii l l ing Hole 

Date Piezometer lnstalle<l 

'. ' L "' 

PlOJIKI No 

Time 

Time 

Time 

9&-OZ:S^-'i 
Elev. Ground Surlace (G.S.) S?T, 1 i J 

Elov. Top at Pi|)o (T.O.P.) CM Rnfeienco Point (R.P.) 

Total Depth o l Hole 

Tolal Depth of Piezomelor 

""""'"• f \ \^ 'y(>') 

%%'̂ .M> 
Dii l l i i ig Type 

Foolage Slutted 

Remarks: 

Date 

6-.?f-«' i 

l ' l 4 8 ' i 
l ' 20 f<1 

-f-xi-sii 
«H-«1 
* l - l l -M 
[ b ' Z - w 

T i m e 

• 

B y W h o m 

ir . rteu.«*;o»u>o<CTV 

<T. ttet;L.iObSbjeecV 

cr. aBLt. iO6f, iA0«TL 

^ . M*u. iOb\f<:bA.I t . 

iT. t ibL.* . l t :6 fUjae i l . 

^ Hf tU-COU OMUL, 

3: fln.i-itJtti.toa.ri-

- • • • - — 

. . . 
— • • 

D e p t h t o Wa te r * 

^ i . i z 

^a .Af 

i i ' i . i 

41.1 

M7.lt 

Us.24 

na.r^ 

from 7 <:>./». 

•""" r.o.f. 
iKKn . f - ^ f i 

from . j - ^ j , . 

• ' " • " T f ^ i . P . 

i ron. . J ^ , /» 

(rom . f l ^ _ ^ 

Irom 

Irom 

from 

• • - • 

• - -

. _ • • . . . . 

Irom 

Irom 

li iHn 

llOIII 

l i om 

l i o m 

W . L . Elev. 

^ 8 S ' . 3 ^ 

•)»M«s-

7sir.y.6 

l ^ ^ . l t > 

l ^ i r - ^ O 

786 .22 . 

7g«. l6 

Remarks 

'Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

0X06 7y Burns & M^onnel l i ..(HI /s-r;v-2-« 

http://fln.i-itJtti.toa.ri
http://M7.lt


TECHNICAL SERVICES 
CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. . o f . 

Project Nam. f ^ c ^ ^ ^ c h £ / ^ ProJactNo. Q Q . Q ^ ^ , ^ 

Localion 

N 

Date Sunad Of Uiing Hole 

Data Complaiad Orilling Hole 

Data Piazomatar Iruialied 

E 

Time 

Time 

Time 

Elev. Ground Surface (G.S.) 

1 Hole NO. ^ ^ - / Q f t 

BZ/p.O 
Elev. Top at Pipe (T.O.P.) or Reference Point IB.P.) 0 ^ ^ Z 7 

Total Depth of Hole 

Tout Depth of Piezometer 

Orilling Type 

Remarks: 

Data 

z / zo /61 
1 l - 2 & / 3 < i 

• h i 2 / 3 9 

S / U I B 9 

B / 7 / / ^ 

3 / Z 7 / 8 9 

3/a-7 left 

s/29/e9 
3/^9/S9 
3/3//iV 
3 /3 / /<W 
416/89 
4 In /89 

4 HZ 189 

4/^&/89 
5 / ^ / 8 9 

Time 

t / - . 0 O p 

• 5 . ^ 0 P 

9:o4a. 
ZlDOp 
7 : 2 j O a . 

J : 50P 

Z . i ^ P 

XM^/03CX 

2 . 2 6 / 0 

/ i :/O0L 

/ : s o ^ 
3'.30u 
i : z6p 

T.lOo. 
CL 

H:45a, 

By Whom 

f?. 5/«^xicl«o 

T > .'fea.Wo-'.i • 

t i . 'Ba.V\o.«i 

Cr. ^!&rrtxn 
G. /{I'e/rr^Q^ 
Af. //;/debrar,A^ 
M. HUUe-bra^i 

I. A(. /^:/cif>.hmrdl 
/{/. H./d&brard/ 
Ai. / l i lde t ra^ f 
Al. /Ji/d^hynrdi 
( i x . A / i e P r t a r t 

t l . Miernar. 

C .̂ Mi&r̂ nCLn 
/ ( . f 3 r n / ' / h t 

fA./ i \ )^br<^4 

Depth to Water* 

/ d.36'«'«>^ Tar? 
I S . 2 2 ' •'•*" T.O.'P 

\Q.09' '"*^ -T.07T>. 

/8.CO' *">̂  T.O.P. 
3 . ^ . 6 , 1 ' *'"« TTO/*. 

ia .o4 ' *">^ T.O.P. 

4 lp .9T <'«" T.O.P. 

2i/.94^ from -r .a/? 
4 \ R k ' "«" T a p . 
:Z2.oT *'*^ T'.O.P. 

4s : i ^y ' ^ " ^ T.O.P. 
79.59' *«^ T.O.P. 
I Q . A l ' *'«*" T.O.-P: 

30.57' ^"^ T.orp. 
l 8 . U / ' ' " " T.orp. 
/ f i A V '«»"• TIO. p. 

W.L. Elev. 

309.9/ 
310.06 
3IO.I8 
8IO.Z1 
194.&0 
8I0.Z5 
18I.30 
800.23 
734.39 
80L.Z0 
782.UZ 
eo8.88 
0O9.8O 
197.70 
309.6,^ 
2o9.2/^ 

Remarks 

"TiaiXeA ^<^ 

'~bcu/ed ^ QOuVOnS 
sampled 

'SaJ/edcJr/ 

^Sa^'/edc^y 

" B a ^ ^ d ciry 

"Bai ted S9o / s . 

ia/np/ed • . 

*D(pth to water noted f rom Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Point (R.P.). 
0S0t?9 Burnt & HtVennell Form T5-CT-2-I 

file:///Q.09'


TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT 

Project Name £ ^ j ^ Q f f ^ M 

Observed Water Level Readings Sheet -2, of 

ProjectNo. Q f i . ^ j g S - - ^ HoleNo. ^ f ^ . / Q ^ 

Location 

N 

Data Started Drilling Hole 

Date Completed Orilling Hole 

Date Piezometer Installed 

E 

Time 

Time 

Time 

Elev. Ground Surface (G.S.) Pk2.L» O 

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) p , ^ a "9-7 

Total Depth oi Hole Orilling Type 

Total Depth oi Piezometer Footage Slotted 

Remarks: 

Data 

5112189 
6-J 24 m 
^>/2//iV 
lfi/2Z/89 

Time 

11̂ .17 

2.51 P 
^ . / O i O 

8:3I<L 

, 

By Whom 

y . /lolli'^HJoHi^ 
Af. J^:lcLi3^ncJ^ 
A4. Uildehrand^ 
AA. lliUehrand/ 

Depth to Water* 

13.49 ' *"^ T.O. P. 

/8 .Z4 ' '««" T.O.P. 
/8.4B' '«-" TTO. p. 
SZ./S' """ r :o /? 

from 

from 

from 

from 

from 

(rom 

from 

from 

from 

from 

from 

Irom 

W.L. Elev. 

309.18 
310.05 
f>0Q.l9 
19U.I2 

Remarks 

" B a i / e d o l r y 

^iCLmplod 

• 

* Depth to water noted f rom Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Point (R.P.). 
oiO(>7'i Burns & Hn>onneil 

•mini . iiii«im-o 
Porm TS-CT-2-S 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. 3 nf 

Project Name [^ 

Location 

s^ i cy^e^ 

N 

Date Started Drill ing Hole 

Date Completed Oii l l i i ig Hole 

Date Piezometur liisialU.tJ 

Remarks: 

Date 

l -Z ' i& '>\ 

l ' t ' \ ' t ' \ 

-7-20-8*1 

7-a-?-8^ 
« H & ' | 
'\\\ ' ' i '\ 
lo-Z-81 

Time 

• " -

ProjectNo ^ < ^ . o - Z . 6 - ^ 

E 

Time 

Time 

Tiiix) 

Hole No. ^ i P ~ l o 8 1 

Elov. Ground Surface (G.S.) Q ' j r /v> 

EInv. Top at Pipe (T.O.P.) or Rolerenco PoinI (R.P.) C» ? flj ^ "7 

Total Depth ol Hole Dii l i ing Type 

Total Dnplh ol PiezoirMilcr Toolniin Slotted 

By Whom 

^ fV><^r04>w>oA.n. 

L T KeccitXifuaaiX 

J AaM.i\ifc&uo^Ct. 

J * - Kau. i> IC( ( l . )»^n. 

;y , (\*u.|o«rl L s e / C l X -

Depth to Water* 

/ r . 7 9 ""m 1:0. p. 

n.osr ''"^ To.ft 
n . i i ••""' r.o.f. 
11.^1 '•""' To. p. 

\1.26 •">"• -To. P. 

1 .̂17 ""•" 
V I . 0 ^ from 

Tojp. 

T. jy. l . 
f iom 

Irom 

from 

f iom 

from 

l iom 

l i om 

l io in 

I K . I . 

W.L. Elev. 

fOH.-ie 

«oH.n 
go* \ . l i . 

^Cl.<^ 

«O? .C . | 

«o«> . /d 

gol.zt 

— 

_ 

Remarks 

- - • 

'Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

OS0679 Barns & HCDonnell 
lnf*i*o>a-*HMMl*-C«MaiiMMlS 

I'orm l'S'<:r-2-8 

file:///1.26


TECHNICAL SERVICES 
CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet t of. 

P,oj«:.N.m. R o J i f C H G M 1 Project No. ^ 3 . ^ ^ 5 - 1 / 

Location 

N 

Data Stanad Orillii« Hole 

Data Coir«>leiad Drilling Hole 

Data Piazomatar ifttullad 

E 

Time 

Time 

Time 

Elev. Ground Surface (G.S.) 
j " " " ' ^ ' * - M U / - / 0 7 

8 3 5 . 7 
Elev. Top at Pipe (TjXP.) or Reference Point (R.P.) Q « _ _ ^ j 

Toial Depth of Hole 

Toul Depth of PSezometer 

Drilling Type 

Footage Slotted 

Remarks: 

Date 

i / - i i / t i * ? 

2 /26 /d? 

•3lZI8<f 

^ l a l 89 
3 / a T /a r 

Z / 2 - 7 / 8 9 

3/29/^9 

3/29/<P9 
3 /5 / /S9 
3/S/lS? 
4 / 5 / 8 9 
4 / 7 / 8 9 
418/89 
4 l i O / & 9 

A/11169 

41(2/89 

Time 

y / /Oc . 

i i n o o ' 

0 : S Z c i ^ 

9 : i O x . 

i:oo*> 

Z . 4 S p 

/ r . iOa, 

7:/bp 
i i ' .sbcu 
/ : / O f O 

Q.AOa 
/ : 4 6 p 

7:30o. 

3 : 0 0 p 

Z, .20p 

I0:30a 

By Whom 

p . 5 l a . L ( c l e o 

0 

- D . - B a J h ^ 

Gf. ^ i 'e»*\a.n 

U(. H,ldeb,nMi 
M . m l d & b r t i u r d ^ 

At. UildebrancH 
M. l/:Idph,Ord/ 
M. HUd-brandi 
AA. lliJdebn^ndi 

Q r . A / i e r t i a r ^ 

Q. // i : tnr\an 

Gr, A x e m a n 

G . //^!&rr>ar\ 

Q . /7','cmAn 

G . / / i ' e n ^ a n 

Depth to Water* 

3 f . a 6 > ' 

38.<?5-' 
' 4 Z . t ^ ' 

39.37* 

3-2.. V f " 

42. J5' 

4 L 2 U ' 

4 2 . 7 9 ' 
41.7/^' 
^ 3 . / 4 ' 
40.84 ' 

39.38' 
41. US' 
41.3Z' 

42.19' 
42.5i:>' 

from 

from 

from 

from 

from 

from 

from 

from 

from 

from 

from 

from 

from 

from 

from 

from 

T.O.P 
- r . oP 

T.O.P. 
T . O . - P . 

-T .O.T ' -

- r . o . P 

T.O.P. 

T . O . P . 
T O . P. 

T . O . P . 
T.O. P. 

T.O.P^ 
T.O.P 
r.oTi>. 
T.or f . 
T.01>. 

W.L. Elev. 

198.43 

198.84 
195.16 
198.42 
30A.A6 

196.6>4 

79L>.S3> 
796.00 

1 9 / P . 0 3 

l 9 4 . / i > S 

79L,.95 

1 9 7 . 9 / 

l 9 L , . / 4 
19/ , .47 

1 9 6 . & 0 

79S.29 

Remarks 

' 'dialled d r i 

-hailed d y , ^a/npled 

B e J l e d el<i ; i f i . r ^ f i l « d Z t 9 / 3 f 

"E io - i l edcU^ 

'TBai/sd c/t-v' 

rBkm/ed d t v 
/ 

6yr9ed CJ&H 
' S a Z / d d r y C /9d . ) 

-Qcu'led f . S ' ^ s . . 
t 

' Ba i l ed la . 

£anyp led 

* Depth to watei noted f rom Ground Surface (G.S.). Top of Pipe (T.O.P.). or Reference Point (R.P.). 

010679 Burns A ttcpennell 
1.^ " 

Form TS.CT-2-t 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of 

Project Name ^ ^ ^ ^ J / ^ / ^ ProjectNo. ^ ^ . ^ 2 . S - 4 

Location 

N 

Date Started Orilling Hole 

Date Completed Dril l ing Hole 

Data Piezometer Installed 

E 

Time 

Time 

Time 

Elev. Ground Surface (G.S.> 
"°"^*'y(/V-/Of 

8 3 ^ 7 ' 
Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) n - i r i - t / i t 

Total Depth o i Hole 

Total Depth of Piezometer 

Dril l ing Type 

Footage Slotted 

Remarks: 

Date 

4/28/89 
S/S/S9 
5//2/89 
6/24/BP 
/p /zo/89 

/^ /z i Jg9 
/ , /22/g9 

— 

' D e p t h t o water n o 

04067y 

Time 

a. 
///ilfA 
n :05 
3.46p 
r.33p 

S.'O^n.^ 
/:o7/^ 

led from Ground S 

By Whom 

/ / ' .St^ i r / \ 

At. ///Jdsbrard/ 
T . //o//tn<fSuXidl-i 

/A. hildebrandt 
A4. Uikkhmnd/ 
M. / i ldehr tudi 
M. A/ild^Jiratidi 

urface (G.S.), Top of Pipe (T.C 

Depth to Water* 

32.^7 ' " " " T.O.P. 
^ 8 . i ^ ' from T.O.P^ 

Z6 .74 ' "«" T O . p . 

ZZ.U * ""« T.O.P. 
79.52' «'ô  T : O . P . 

43.11' """« T .aP . 
4Z2ID' •«"" T.O.P 

f rom 

from 

(rom 

(rom 

from 

from 

from 

from 

(rom 

>.P.), or Reference Point (R.P.). 
Burns & H<Donnell 

W.L. Elev. 

^06 . /2 . 

9iDt-.9Z 
9>IZ.o6' 
314.97 
a f t ,Z7 
1^4. L>Z 
795.?P 

Rentarks • • -

^-Eauledd^/ 
Soun/ded 
:Sa^plad 

• 

Form rS-Gr-2-S 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. 

Project Nanw Q _ f i ^ 

Location 

.dke/^A. 

N 

Dale Started Orill i i i i i l lo lo 

Date Completed Drilling Hole 

Dale Piozomniur l i istallwl 

ProjectNo ^ ^ ^ o Z i T ^ ' l 

E 

Time 

Time 

Tiiiw 

Llov. Giuui id Surlace (G.S.) ft " V ' T T 

Elev. Topa l Pi|)e (T.O.P.) or Rolerenco PoinI (R.P.) 

Tolal D<!|>lli o l Hole 

Tolal Depth o l Piezometer 

""'"^°- M(>i-lo1 

& i - 7 . 7 l 
Dii l l i i ig Type 

rootage Slotted 

Remarks: 

Date 

7-»^-4<^ 

7 -20 -8 *1 

-)-JL7-^1 

« i ^ S i 
^•i l-6*i 
l O - Z S ^ 

Time 

-•- -

-— 

By Whom 

c r HotW.o<iiu»0«L. 

J. tiou.ijJbit.iofi.rL 

^- VV«CC.l06$ 1 ^ 4 X 1 . 

S. t4ou.iMiu lUMZn. 

• - - - - -

: : 

Depth to Water* 

a i . i 7 ''""^ T.».P. 
:L£.ZK "°'" T./).P. 

3 2 . * !^ fiom T.ft .A 

^ { . 3 0 " ° ' " T.O.f. 

111.2. •""" r.ft.p 

l « . ^ 3 •"'"' X-r».P. 
from 

from 

f i iun 

from 

Irom 

from 

f iom 

from 

l l l l l l . 

I i i . i i i 

...... . .. 

W.L. Elev. 

806.61 

S l l . q i 

"gCi-gS 

i l i . ^ ' 1 

« i 8 f . r 7 

«l*f.ZA 

Remarks 

*Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

0.10679 Burns & H<l>onnell F.irm rS-(:T-2-8 

http://tiou.ijJbit.iofi.rL


TECHNICAL SERVICES 
CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet i of, 

PtojectNam. ^ o i , e . C ^ £ l < ^ 1 Project No. g ^ , o^S-» / 
Location 

N 

Oate Stanad Orilling Hole 

Data Complaiad Diiliing Hole 

Data Piezometer Insullad 

E 

Time 

Time 

Time 

Elev. Ground Surface (G.S.) 

'""'*"'' M U / - / /O 

83^.3> 
Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) j ^ 3 0 / « 3 1 

Total Depth of Hole 

Total Depth of Piezometer 

Drilling Type 

Footage Stottad 

Remarks: 

Date 

.2 / i - • / 8 ^ 
ZIZ4 189 
bIZiSP 
318/89 
3/29/<i^ 

4 / 5 / 3 9 
4 /Z8 /&9 

S/S-/89 
6/12139 

6/14/S9 
6>//6/39 

*Depthto water noi 

0t0i79 

Time 

d:&0» 

8:ooa^ 
Q : "hicL^ 

9:20oy 

zyop 
8:4Za. 

a.. 

/ / :Z6a 

//^:zj6 

2:34p 
L.:?>Oa. 

ad from Ground S 

By Whom 

R. >S/c«.M<^«'̂  . 

rD.-QaJfx^ 

Or. A^'/e/ryan 
AA. // / /Jeh^nd/ 
G. 4/ietr\ai^ 
/C. &rn,9h 

JA. JWeh^ard/ 
T . /i>//jrv^lJe>fih 

/A. /J:ldd>nindi 
G . h/ieirKi.t-. 

Depth to Water* 

/ 9 . 3 I ' 

14.S4' 
/4.30-

74.17' 
13 .3^ ' 

72.83' 
I3 .02 ' 

/3 .23 ' 

/3.54' 
7Z.20' < 

\Z.44' ' 

1 

urface (G.S.). Top of Pipe (T.O .P.). or Rafaren 

Burm 

"«« T.Q.P 
from - f .O. P. 

Irom T . O . P . 

""" T . O . P . 
"««• T : O . / P 
hom T .O .P* . 

Irom T £ > . P . 

'««» T O P . 

rom T . O - P 

torn -7-. 0 . P 

'om -77 0 . /*? 

rom 

rom 

rom 

rom 

W.L. Elev. 

824.32 

3Z4.09 
324.33 
eZ4.4U 
SZ5.29 
8 Z 6 . 8 0 
826.6. / 

3 2 ^ . 4 0 

826. CP 

e>21 .̂43 

?>m. \Q 

rom 

ce Point (R.P.t. 
& rin>ennell 

Remarks 
1 

-Bai lee/ d ^ 

"Bi . laJ d ty Lz.S<yU.) r^a^fAuS 

-BciieJdr/ C^fdf.); iOmpled 

• 

'2>ail&i<= îL ^ 9 ^ 0 ; iAmplcd 

1 

Form TS-CT-2-t 

file:///Z.44'


TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of 

Project Name ^ ^ ^ J ^ ^ ^ Project No 
y g ' C z S - - ^ 

Location 

N 

Date Started Drilling Hole 

Dale Completed Dii l i ing Hole 

Date Piezometer Installed 

E 

Time 

Time 

Time 

Elov. Ground Surl 

Elev. Topa l Pipe 

""""^°- AA.(*^-IVO 

"='''°-'' 23 6.-3 
(T.O.P.) or Rcleieiice Point (R,P.) a • \<9 / - • 

Total Depth o l Hole Dril l ing Tvpe 

Tolal Do|«h o l Piezumolcr f ootoge Slotted 

Remarks: 

Date 

I ' I ' t S ' i 

-7 -^0-« f 

-)-Z7-fe«\ 

« l « J O 

«^«» -ftl 

l ( 5 l - 9 « l 

Time By Whom 

vf. (\oiu<«so«Aa7. 

tT Hau.tiU6ii.iaen. 

.S. Kau.iofrA u»/z.n. 

j : tU iA. i . j c>u3»Ar t . 

JT, f (aL, t . iu< iS ' . i»* - t -

- - • 

Depth to Water* 

12.t:^ 
IZ.H4 
1 1 . 1 7 

l - J . ^ t 

t ^ . oo 

a . H 

l i om f Q p 

I'"-" -r <»./'. 

""•^ -C.a!?. 
(rom 7 : ^ . ^ 

"""' TT .̂/? 

"""' fTA/^ 
Irom 

Irom 

Irom 

Irom 

(rom 

(rom 

(mm 

l iom 

l i om 

l in i i i 

W.L. Elev. 

S-ar.^? 

lX^-i<f 

% l€ .4 i 

filr.X/ 

?As-.^3 

wfc.n 

— - -

- • • -

Remarks 

• • — 

--- -

'Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

omh Tl Burns A H<Donnell / ..nil TS-t'.T-2-8 

http://Hau.tiU6ii.iaen


TECHNICAL SERVICES 
CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet ! of. 

PtojactNam. R o b E C t ^ E / M 1 Project NO. g g . Q c S - ' V 

Localion 

N 

Date Sunad 0(il l i i« Hole 

Data ComplBtad Orilling Hole 

Data Piazomaiar Installed 

E 

Time 

Time 

Time 

Elav. Ground Surface (G.S.) 

HOI.NO. ^ ^ ^ . , ( , 

3 / 5 . 4 / 
Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) P t / J 0 7 1 

Total Depth of Hole 

Total Depth of Piezometer 

Drilling Type 

Foolage Slotted 

Remarks: 

Date 

z l n / f f i 
2 , / 2 . \ / M 

i^:i^t^i9 
-^17.189 

-hMhH 
? > l & l & 9 

SIZ9/S9 

4 / 6 / 8 9 
4 /n 789 

4 In 189 

4 / 2 8 / 8 9 

6 /S /S t 
5-712/89 

6/24IR9 
0/2//S9 

0/Z2/S? 

Time 

/ 0 ; 4 O * . 

9}<iSo. 

Q.SZcL. 

I i : / S c u 

/O.OScL. 

/:4L,p 
t 

a./uoL 
e.tso. 
l l.OOa. 

a. 

/2'.2Af> 
/L>:// 
4''OOp 

lO'.ZOa^ 

/ / . O l a . 

By Whom 

/ ? . S t * A i a e o . 

I f i t 

TD. -e^/Zon^ 

T) . " d ^ h r d 
G-. }/.ery.eu^ 

Af. /l.'U,hmrd/ 
0-. k'ie.ma^ 
^ . M'e/*ta»^ 

G . /^ ierr \0.r \ 

^ . t 5^ . -7^ 

lA-Z lUJehrand- f 

z r . 7 / d / i n 9 S l M r / h 

M . / i i U e b r a n d - f 

AA. / l i / d e b r a n d f 

At. M e S m r c d 

Depth to Water* 

s .sz . ' t i i ' ^ 7 : 0 , P 
C . S L ' •'«" r . o .P 

Irom 

L,./&' f'om T O P . 

1^,11' from T . O . P . 

( o . 8 4 ' »'«>̂  TOTP. 

/ , .Z8 ' *'««» I ' .o .P. 

U.4L' *"^ T.O.P. 
(0 ,47 ' ffom T . O . P . 

•^S.08 ' ' " ^ T.O.f". 

7 . 0 2 ' ' ' « " T . O . P . 

7.9{,' ••"" T O . p . 

7 / 3 ' "« " T.O.P. 
7.01' *"^ T.O.P. 

7.34' "« " T.O.f> 
/ 6 . ^ ^ ' ' " ^ TTO.P. 

W.L. Elev. 

3/ / .66 ' 
8 / 0 . 6 / 

e>iO'39 
310.9/^ 
3 l 0 . z - i , 

& 10.19 

3 1 O . U 
QlO. i^a 
13 / . 99 

3 1 0 . 0 5 

"kCP./l 
9^09.Q4 
f>>lO.Ol. 
f^D9.1^ 
301. A9 

Remarks 

' ^Ueddr^ Cb9^l) 6arytpled 

- f a i l e d d r / 

t a n i p l a d 

^ 

"E^ ' i l ed d ^ 
darr^pled 

'Depth to water noted from Ground Surface (G.S.). Top of Pipe (T. 

0i0679 
O.P.). or Reference Point (R.P.). 

Burnt A HnVennell Form TS-CT-2-8 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Levei Readings 7 

Sheet * - rti 

Project Name f . 

Location 

N 

Dale Started Drilling Hole 

Dale Completed Oiil l ing Holu 

Onto Piozomeinr Inslalloil 

Remarks: 

Date 

7H-8S 
l l o i f 

7-Jl>-S«i 

y i l H ' ) 

<\ . i i 'e<\ 

l O - Z - ' g ^ 

Time 

— 

-

ProjectNo ^ ^ , 4 ^ ^ . ^ 

E 

Time 

Time 

Tii iMi 

Elov. Ground Surl ace (G.S.I -' I S . u/ 
Elev. Top at Pipe (T.O.P.I or Rolerence Point (R.P.) 

Total Dii>l l . ol Hole 

Total Oitplh o l Piezomfilor 

By Whom 

a i\»LMJfc> u>o«.ri. 

J . H»i. i . t .>ki i .»o<crL 

\5. rt<,u.l*«'S«."»Alt. 

S . Mao-t-oCi U e c T L 

\S- UoLX,iAiCi uto^Hri. 

t X t ioLUt ik i i M e T L 

. . . . . 

D e p t h t o Wate r * 

^xo •""" 7r<?.^ 
ff.^6 ( r o m . ^ ^ p 

«r.o """TTd./'. 

^ .0 •'""' TToLi*. 

7.^1 •'""' 7:0.p. 

1.42 ^'°^ r^-^' 
(rom 

Irom 

( lom 

l iom 

(rom 

Irom 

(loin 

l i i . in 

hum 

IK.111 

W.L. Elev. 

Sog.fr 7 

gp& . i n 

i i 0 ^ . o 7 

»o1.a 7 

^ o H . ( 6 

? ? 6 i . i 4 r 

- -

'^°""^"- MUi-(.f i 

817.07 

Dii l i ing Ty|w 

rooiai | i ! Slotted 

Remarks 

* Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

0X0679 Burns & McDonnell I'otm rs4:r-2-8 

http://Sog.fr


TECHNICAL SERVICES 
CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of . 

Project Nam. J ^ ^ g C H E / ^ 1 Project No. O Q - o z s - 9 
Location 

N 

Data Sunad Orilling Hole 

Daw Complctwl Drilling Hoi. 

Data Piaiomater InsullMi 

E 

Tima 

T im. 

Time 

(""""^'^ A A i v - 2 : o i 
Elm. Ground Surface (G.S.) Q J f < J 

Elav. Top at Pip. (T.ttP.) or Reference Point (R.PJ p t 2 . 0 1 ^ 4 

Toul Depth of Hole Drilling Type 

Total Depth of Piezometer Foouge Slotted 

Remarks: 

Data 

z / / t e / 8 ? 

z izi /m 
i / 2 - / ^ 9 

3 / i / ? ^ 
^ J u / t f 
3 / 7 / i y 

3129/59 

4 / 6 / 8 9 

4//0/87) 

4 / ) o / 8 9 

4/28/89 

6/6/a9 
6 / I Z I 8 9 

6 I Z 4 I 8 9 

U 1 9 / 8 9 

1. /20/89 

Time 

fl: <0«-

4 : 3 0 p 
9:4&a. 

9 :3Lx t 

/ZlAlfiP 

/O'.OOa. 

I : % 8 P 

3'.OZa. 

9:30a 
/ :%op 

CL 

/ Z . Z l p 

I 5 : 4 5 p 

S.lOp 
Z.lOp 
q:66a. 

By Whom 

rr. ^^ IA^M^I*^" • 

1 > . "^oJ iourA 

7 5 . "Aa/ lar^d 

Or. //ier>ya.r\ 

^ . /V'i'&rryeLjrt 

/W. H.UkbraM/ 
Gr . T^t'&nrta o 

Q . Afierna*^ 

G . / / " i t r t ^ a . ^ 

/C. 5rv%,'-rh 

M . / l i l c l e J ) m n d i 

J - H o \ \ \ r « i V J « ^ W ^ 

M. /li/J^hmnAi 
TA. Uildehmnd^ 
KK. IliLkhrordI 

Depth to Water* 

T V S ' 

1.1 C 
9.-^2' 

Q . ^ 2 ' 

IZ . -ZL^ ' 

t^as' 
i.3>r 

5 . 1 , / ' 

/ , . 9 5 ' 

13. i S ' 

IOCS' 

9.5U 
In.^A ' 

5 . A 2 ' 

4 . 2 / ' 

tita ' 

from T O . P 

f'»*n T . O . P 

from -T.O."P. 

from - j r o R 

from T I O . P . 

from T O . p . 

from T.O.P. 

Irom T O . A 

(rom -7^ O n ^ . 

Irom T . O . ' P 

''«»^ TTQ/? 

liom - ^ O . P t 

"« " T - . ^ . P . 

"«»̂  T^a/^ 
'«" r.o.P. 
' ^ TO. P. 

W.L. Elev.//7^ 

2>/3.}U 
SIZ.8& 
B l I . SZ 
'311. 32 
e^O .̂'̂ f!> 
3 0 1 . 3 9 

8 / 3 . 3 3 

8 1 6 . 0 3 

S I 3 . / . 9 

807 .49 

3 1 0 . 6 ? 

f ^ / \ .o^ 
m./o 
3IA.9L 

3llr,.A2> 
309.4A 

Remarks 

I b a J k d 3 <pcJ/ons. 

"Bai/edd^i i4.S>) 
"RxSt/edcb^ i2.S-QQ//thni\ 

t»amp/ed 

' b a i l e d SS9° l i -

^ m / o l & d 

'3a-iled d r y 

^am/o/e.<^ 
*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

0t0i79 Burns & HHIennell 
tn . . . 

Form TS-CT-2-t 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings 2- , 

Sheet of 

Project Nanw p 

Loci t inn 

acVje-AA. 

N 

Dale Started Drilling Hole 

Date Completed Dril l ing Holo 

Dato Piozoinutiir Inslallui 1 

Pro joc lNo ^ ^ ^ ^ ^ 

E 

Time 

Time 

Time 

- 1 . -
1 li!v. Gioi in i l Suilacn (G.S.) ^ 

Elev. Top at Pipe (T.O.P.) or Relerence Point (R.P.) 

Total Dc(>lh of Hole 

Tolal Doplh ol Pin/oirKtlor 

" " ' • • N o . ^ ( j , ^ o ^ 

8 r ^ . * ^ 
Dii l i ing Type 

riKiliiiiR Slolted 

Remarks: 

Date 

^-2'r-6i 
7-H-%*» 
"7-20 -91 

nx)-i<H 
<^-JM-81 

1 

^ • \ ^ - ^ ^ 

1 0 - 2 . « 1 

T i m e 

— • 

B y W h o m 

I T : tfa»<.ti»*J tJO^i i l -

j : ri»i*i«>fcJoo»tr»-

S. hlauitut <AoierL_ 

J : t4aic.iOb>,JoArx. 

j : Htuxiobt laoitn. 

X . |-/oc«./AXat>iiATt_ 

—-

• - — — 

D e p t h t o Wate r * 

/ 0 . 7 / <"Hn jo .P l 

<1 .A4 ' ' "^ -Cfi./l 

CT.78 ' """ r.a.P. 

H.Sl "" ' " t a . f i 
q . , ^ (rom ^ ^ ^ 

9.7/ '™"' TT.*/? 

•I.S'J ' " "" TTdtft 
(rom 

(roll) 

(rom 

from 

Irorn 

f iom 

from 

I K H H 

l i o m 

W . L . Elev. 

qol .13 
^ l l . ' O 

K l O . t i 

910.&3 

i l O . 7 0 

»»<?."»3 

« l l . l l 

..._. 

Remarks 

*Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

o.viM 79 Burns & HCDonnell 
t»^mmB-Antmat%%.CoitiiMaml* 

lonn rs4;r-2-s 



TECHNICAL SERVICES 
CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of. 

P,oiac,N««e / ( c ^ e C H E / ^ |P.o|ec,No. g 8 _ o i > s - V 

Localion 

N 

Data SunMl Orilling Hoi. 

Daw Complai«f Orilling Hole 

Data Piazomaiar Installed 

E 

Time 

Tim. 

Time 

Elev. Ground Surface (G.S.) 

! " ° " ^ ' ^ M W - Z 0 2 . 

S29.4 
Elav. Top at Pip. (T.O.P.) or Reference Point (R.PJ fl ^ O ^ f ) 

Total Depth of Hole 

Toul Depth of PiezometM 

Orilling Type 

Footag. Slotted 

Remarks: 

Data 

z / / t / e ? 
zi2,i lep 
ZIZ41B9 

3 l Z 189 

31Q189 

^121/89 

4I678'9 
4I2&/B9 
6-/6/89 
6 / 1 2 / 8 9 

S/Z4/89 
1^116 169 

1 Time 

fi.'^>^.k 

lOlSOfi 

9:A0a 
8 :4Rcu 

9:zSa. 
Z o ^ p 
e.'Sla. 

CU 

/ / : 5 0 a . 
//^:5o 
2:46p 
9:50^ 

By Whom 

P. S / A ^ C { « . ^ . 

,/ ^ « . 

J^. ^ /a .yd»*^ 

T ) . 'Ba.//<ard 

<y. M ' e n ^ i r - t 

M. 7/i/debrtudl 

Cn. M'en^CLt^ 

K. ^ m ; i i y 

M. Wik^ehftirdl 
z r . /L//i 'nqSuioidix 

hi. //ilJe.bmnd4 
CT. h7iefy\ar. 

Depth to Water* 

9 . ^ 1 ' ''«n 

S.QI' *««• 
9.2.3* ''*••" 

9.cx>' •'*" 
9 . O G ' *'«»"» 

8.5-4' "«" 
3 .58 ' •'«" 
S./0' *"«' 
g . /S ' <'«» 

0 23' •'«" 
7.55' '̂«" 
1 . 4 0 ' • '**" 

TTO. t ^ 

T . O . r*. 

r. o.T>. 

T O - P . 

T . O . P . 

T . O . P . 

T.O.T*. 

T .O .P . 

T o . P 
T.O.P. 
T.O.P 
T.O.P. 

from 

from 

from 

from 

W.L. Elev. 

' 322.89 
B'Z'i>.Z9 

322.97 
32i.ZO 
32^: /2 
3 2 3 . L U 

8Z i . l ,2 
02.4./O 
3z4.o<r 
82S.97 
8Z4MZ 
3ZA.W 

Remarks 

' B a i l e d c/rt/ 

IBcule-d 7 9ayfons , ao*Kpfac/ 

"Bailed 7qali.; sampled 

• 

'Baj led QcfpJt^t sojrtt^led 

• 

* Depth to watai noted from Ground Surface (Q.S.), Top of Pipe (T.O.P.I. or Reference Point (R.P.). 

oioi79 Bums & Hn>ennoll Form TS.CT'2-t 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings 7 

Sheet * - " f 

Project Name i ^ j j ^ ^ ^ ^ ProjectNo g t f - O t J - ^ J 

Location 

N 

Dale Started Drilling Hole 

Date Completed Drill ing Hole 

Oate Piezometer Installed 

E 

Time 

Time 

Time 

Hole NO. y j ^ i ^ _ 2 o ^ 

Flov. Ground Surlace (G.S.) <? I ' H A 

Elev. Top at Pipe (T.O.P.) or Ro(ereiice Poini (R.P.) 

Total Deplh o l Hole 

Total Oeplh o l Piezometer 

Viwz.o 
Drill ing Type 

Foolago Slutted 

Remarks : 

Date 

6-Vl-&'\ 

• ) l4 -9 l 

7-aoM 

n27-ft t 
* / V . 8 1 

^l-U-M 

io-z-«H 

T i m e By W h o m 

J T M A t j i « b « w o « n -

3 , lAoc4 . i c (aCJo«n . 

.7. AtUA.lA>:t-LiOATt. 

J T HoLUObSCJOiClX. 

3 : i L u A t U t i o A T L . 

c f I /ACUI I&S (:b<.rt.-

t T f ^ a c u d o O o * r U 

- : \ , : : : : , : - . 

D e p t h t o Wate r * 

8.11 "•"" T.o-f-
-y.zs- '""" ro.e. 
1.4{ *"^ ra-P. 

7.S'S' ' " ^ -TA/? 

7 AO " ° " ' r.o.R 

-).^4 '~"' TTA/? 
7 I t from •fO'.ft 

i rom 

Irom 

Irom 

Irom 

Irom 

hom 

l i f . i i . 

hom 

l lO I I I 

•-

W . L . Elev. 

M.o^ 
^\4.1S 

?lW.7'y 

%'51«4.<C 

\SX4'6'0 

n^.u 
9zs:o4 

— _.. 

Remarks 

'Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

0X0679 Burns & H<Donneil 
f • | . i i w . - * . c h » » t . - r i i i i . . • < . 

/ ..l.ll is-<:r-2-8 



TECHNICAL SERVICES 
CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. . o f . 

Project N«na R o ^ g ^ ^ ^ ^ jP.oj«:iNo. 0 Q - a Z S ~ 9 

localion 

N 

Date Sunad Drilling Hole 

Dau Completed Orilling Hole 

Data Piazomaiar Insu lM 

E 

Time 

Tim. 

Tim. 

Elev. Ground Surface (G.S.) 

H«>'«No. M u / - z o a 

6/2. S 
Elav. Top at Pipe (T.O.P.) or Reference Point (R.P.) g y ^ 2 / 1 

Total Depth ol Hole 

Toul Depth of Piezometer 

Drilling Type 

Footage Slotted 

Remarks: 

Date 

^ / / t o /&7 
z l z i i m 

i / l / 8 ^ 

•Z 12 .189 

316189 

2>l2n 189 

4 1 S/&9 

A no/89 

4128789 
5/6/8>9 

6 / /2 /8P 

6/Z4/89 
0/ZI /S9 

Time 

B - . i ^ 

Z.'bOp 
Z . I S p 

lO ' .OUpo . - ^ 

9:450-

\:6'hP 
3.090. 

j o : i O t i . 

a. 

ir.soo. 
IL'.O/ 

3:oo/f 
/ / : 50a 

By Whom 

n . ^ i c t . ^ A z n 

0 

D . - B a / « a . d 

T>. -rbaJ^'^ 
Q-. 7f»'err\air% 

M. Uild&brtXAyd,̂  

Gr- / / / e f r t 0 . r > 

Cr. Yt'err\a>r\ 

/('. <Sr>///* 
A4. / { . Idebrard/ 

zr. /lo//in(?SUiod^ 

Ai. /^i/de.hrand/• 
A/. /l iHp.hard/ 

1 

Depth to Watar* 

3 .75 ' 

A.0& 
3.<75* 
^ .99 ' 

'b.91' 

' h l 4 ' 
3 .53 ' 
3 .55 ' 

4.n' 
4.Q&' 
5 2 4 ' 
3.29 ' 
3 . S 6 ' 

from 7 : 0 . P 

from T . O . ^ F : 

from - r o P 

from T - . O T ^ . 

ffom T : O . T > 

from T : O . P 

from T . O . P . 

from T o , P. 

«'«" T O . P 
from T Z O . P 

^"^ T .O.P. 
from - T . O . P . 

from - T . O . P . 

from 

from 

from 

W.L. Elev. 

3IO.A\ , 

31 O.Z/ 
3 1 0 . z u 

3IO.ZZ. 
310 .30 

310. A l 

SIO.L8 

QlO.L,L 
3 0 9 ?>9 
3o9.23 
308.97 

9 I0 .9Z . 

f i lO ' IPLP 

Remarks 

B t t / Z e J 

B a i / e c / 0 9<d. , & a * K f i k d 

'"Bo.!/od d r y / O f«/»J ; s a m p l e d 
' 

"Eai/ed CC gaIs•)jsarhpisd 
t 

-

* Depth 10 water noted f rom Ground Surface (G.S.). Top of Pipe (T.O.P.). or Reference Point (R.P.). 

080679 Burns t Hq?onnell Fpim TS-CT-i-l 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of 

Piojoci Namo ( J p S a c H e / A 

Location 

N 

Date Started Drilling Hole 

Date Completed Drill ing Holo 

Date Piuzoinulor Inslalloil 

ProjectNo ^ ^ ^ ^ ^ 

E 

Time 

Time 

Time 

-L l l lo lo No. 1 
4u)-eo3 1 

t i cv . Ground Surlaco (G.S.) 5 ^ / ? < " 1 

Elev. Top at Pipe (T.O.P.) or Relerence Point (R.P.) 

Total Du|ilh o i Holo 

lo la l Doplh ol PiM/oiiK!li!i 

g / H ^ ^ I 
Dii l i ing Tyix ' 

r.M.l.'iiiiiSlotlad 

Remarks: 

Date 

i i l - ^ t 

7- l4S9 

I Z O V I 

7-i l-k^ 

i'li'il 
V/'-«t 

/o -A. - ^ 

Time 

. _ 

,. ._. _ .. 

By Whom 

Sl Hater .Mr (j«.c.R^ 

S . HKH4JbSM>azz. 

JT ( i o u 4 4 3 ^ i j o A r t . 

J 7 Httii.i4i&iM>«72. 

i T . f{o(.M/06f 6M>rC7t. 

t X lieU.l*>bMJOrt.rL 

— - - — 

— • • 

Depth to Water* 

^ ^ q •"-" r.o.P. 

i/.en ""'" r.o.^ 

4.1Z ' "»" T.ciP 

s. &i ''""' r^p. 
y.yz ''""' T.^'/^ 
V./9 ''""' 7^./? 

IriHn 

Irom 

Irom 

Irom 

(rom 

(rom 

hom 

I r iMi i 

l l l l i l l 

W.L. Elev. 

%C7^.Z7^ 

g0l.?,7 

Jfo^l.-sa-

y o ? . 2*1 

8'OV . ^ 3 

'(fo'H.Ti 

\ i lO .OT . 

- -. - -

Remarks 

-

'Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Point (R.P.). 
0X0679 Burns & H<9onneil 

f-^[^lTTl 'T ' - t iT t f rwiai<i>^a 

/. .fill • i s - ( : r -2-8 

file:///ilO.OT


TECHNICAL SERVICES 
CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. . o f . 

ProjactN^n. ^ o b E C ^ / ^ M 1 Project No. g ^ . 
<^Z '5 -H 

Location 

N 

Oate Sunad Oiillif« Hole 

Data Complatad Drilling Hole 

Data PiazomaiM InsUllMJ 

E 

T im. 

T im. 

Time 

ElMT. Ground Surface (G.S.) 

l"" '- '^'^ /A tA / -2oV 

823.5 
£l«r. Top at Pip. (T.O.P.) or Referenc Point (R.P.) Q Z S 7 / 3 1 

Total Depth of Hole 

Toul Depth of Piezometer 

Diiliing Type 

Footage Slotted 

Remarks: 

Data 

2 . / lb, / a ? 

Z i n /8>9 

2 /22 /89 

3 ) ^ / 8 9 
3 1 8 / 3 9 

3 IZ -9 /89 

41^789 

4 / f t /&9 

4//27S9 

4128/89 

5/6 /39 
5//Z78<? 

6/24189 
/, /zo/f>P 

Time 

5 : g S p 

2. . ' 7 / 0 

l O . l S a . 

9. '3 -50-

%'.65<^ 
l : ^ O p 

SlOOa. 

t . a o p 

77:ZOa. 

CL 

/ r . h 7 p 

/5:Ao 
^ : i 6 p 

b.OOcL 

By Whom 

*^. .S|«.LI<i««^ 

/. " . 

I I It 

•Z). "Ba-fla^d 

Cy-. /W'c^rto-, 
/P/. 7/ i /d:bmr,d/ 

G - . A//e*-*iai- i 

Cy. M i ' e . n n a n 

Ca. Axeman 

TC. Sr.dh 
/A. HMehrandf 

- y . //o//fngsu)or/h 

M. / l i le iehranc i i 

M . / / i l cJehrand i 

Depth to Water* 

5 . 8 C ' 

l o . l L , ' 

5.9L.' 

5 . 8 8 ' 

5-.73* 

5 . ^ 4 ' 

5 - 3 1 ' 

S O T 

5 . L 8 ' 

5 . 4 L ' 

5.3-3' 

s.^s' 
6 : 2 V 

4 . ^ ' 

from 

from 

from 

from 

from 

from 

from 

from 

from 

Irom 

Irom 

Irom 

hom 

Irom 

T O . p 

T C P . 

T ^ Q P . 

T O P , 

T.O.P. 

T r a p . 

T.O.P. 

T . O . P . 
T .o rp . 

T . O . P 

T.O.P 
T.O.P 
T.O.P . 

T O . P. 
Irom 

Irom 

W.L. Elev. 

319.84 
319.64 
319. lA 
3 1 9 . 8 Z 

3 1 9 . 9 7 

3 2 0 . IL> 

3 2 0 . S 9 

3 2 0 . 6 , 3 

8 2 0 . 0 Z 

B Z J O . Z A 

g Z O . 3 7 

8 2 0 . 5 5 " 

» Z 0 . 4 7 

bzo.^t 

Remarks 

Bailed *J!i.saJhn; iar»pted 3-<? 

-Bai /ad 79,7. 

aCbnifite^ 14X1, 

'BaiJedj scu>.pleci • ^ 

*Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Refeience Point (R.P.I. 

080679 Burnt & Hrpennell Form TS.CT-2-8 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Levei Readings Sheet. i^o, 

Project Name ^ o ^ ^ ^ ^ ( A e A ^ Proj.H:lNo ^ ^ . ^ ^ ^ ^ . . f 

Location 

N 

Dale Started Orilling Hole 

Dale Completed Dril l i im Holo 

Date Piezometer Installed 

E 

Time 

Time 

Time 

Llev. Ground Surlace (G.S.) Cj o - j o 

Elev. Top at Pipe (T.O.P.) or Relerence Point (R.P.) 

Total Depth o( Hole 

Total Depth ol PiezoiiKMor 

""""'"• AALt)'20*/ 

^^ isT. l 
Drill ing Type 

rnologo Slutted 

Remarks: 

Date 

^ 3 f ' ^ t 

-7-fV-«? 

-7-.20-81 

7 X 7 « t 

k -Nf f t 
T- l f -W 

A>-^-&'j 

Time 

. 

By Whom 

o . |Ao«,i«*5woArL 

J " . l \ou , i *>6So»oeTl . 

J L K« ix ( ,o6&«de ie iL 

J . rfou.iuosvjervT. 

j : f(eu.r<o«cse«r^ 

i.r Hoc4.ioc&PO/«rC 

Depth to Water' 

_X<>/ '!.'""._ 7 t ^ - ^__ 

S,6l ''"•" TT.!*-/? 

S.6Z f'on. X2t/? 

4 J * ^ "°"' ra.P. 
s-.«rff «~"' ; r ^ . /? 

M.7S~ •f°'n 7:d./«»-
Irom 

from 

(rom 

(rom 

(rom 

(rom 

(rom 

( loin 

l i om 

W.L. Elev. 

feiLO.<« 
J l l O . o Z 

^ l l . l t . 

i i o . w 

Remarks 

. 

'Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

0,106 7'' Burns A H<Donnell 
f mfcii .t.'tm.t.tt.-Vmitimm'** 

l.tiin rs-('.r-2-8 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet I of. 

hoiactNam. ( ^ O b G C l ^ e M ProjectNo. ^ Q . ^ j ^ g - t / 

Localion 

N 

Data Sunwl Of Uiing Hoi. 

Oau ComplalMl Orilling Hole 

Data Piazomatar InsullMi 

E 

Time 

Time 

Time 

Elev. Ground Surface (G.S.) 
"'"'"^"*- M M / - 2 . 0 5 

3 3 4 . 3 
Elmr.TopatPip.rr.O.P.)orR.f.rencePoint(R.P.) 0 3 ^ / 3 1 

Total Depth of Hole 

Toul Depth of Piezometer 

Drilling Type 

Fooiag. Stoned 

Remarks: 

Date 

Z / t 5 / t 1 

Zi17/89 

Z l Z Z l & i 

^ ) 2 . i 8 9 

•3>lo/89 

3 / 7 / f V 

i lZ9 /89 

415 /89 

4 / U / 8 9 

4 / U / 8 P 

4 U 8 I & 9 

5 / 6 / 8 9 

5 /12 /89 

5 / Z 4 / 8 9 

U>ltu/&i 

Time 

f;vs*-
Z . / O i o 

Q.OOex. 

9 . f5a^ 

Z\20/o 

3 : o o p 

/ : 2 7 / > 

7.5<9a. 

3 : 4 5 a 

r .np 
& CL 

12'. d p 

15.32 

'b :24p 

9:DOO. 

By Whom 

1^, StA^oleo . 
V. •• . 

I I • 

75. "Ba.llard 

& . /\7ieniat\ 

G . A^/e/noo 
M. //; ldebraod7 

G-. A/ ie . i r i« ,n , 

p. C/Qr/c 

T>. Clark. 

/(. S rn . / h 

M. l4^lrl/>brarAi 
- T . h/ollinqSlMrH^ 

^ . /li/debfo^d^ 
Af. Hiyebrtund-I 

Depth to Water* 

/ / . 6 8 ' 

I I .07' 

l i .OZ' 

lO .S^ ' 

l O . l O ' 

/O. 7 ? ' 

/ o . i w 

/ O Z S ' 

9 . 9 7 ' 

9 . 9 7 ' 

9 . 3 3 ' 

Q . 9 Z ' 

9 . 8 ^ ' 

9 . / 9 ' 

9 . Z O ' 

from 

from 

trom 

from 

from 

from 

from 

from 

from 

from 

from 

from 

from 

from 

from 

T.O.P 

T O . P . 

T O . P . 

-TTO.T> 

T O . P. 

•T .O .P . 
T .o . r> . 

-TTO. A 

T.O.P. 

T . O . P 

T O . P : 

T O . p. 
T . O . P . 

T .O .P . 

r . o . p . 
from 

W.L. Elev. 

3 Z 5 . 0 5 

3 2 6 . OU 

3 Z S . i l 

3 2 5 . 5 7 

3 Z S . A b 

3 2 6 . 3 6 

8 2 5 . 9 7 

8 2 6 . 8 3 

8ZU./L> 
82U>.IL> 

3 2 L . 3 0 

gz^.z/ 
9^ZU.30 

3ti j>.QA 

32M3 

Remarks r 

" i ^ A e A 2 . 5 " < fcJ lon* . 

I S a i / e J 

i i dnxp led 

"Stalled 2 9 A / S . 

• i ^mp/eJ 

• 

" f i a - i l e d a i r y ;'SOLrr.pl<sd 

'Depth 10 watar noted f rom Ground Surface (G.S.I, Top of Pipe (T.O.P.I. or Reference Point (R.P.|. 
080679 Burns & Hn)ennall 

• I H 

Form TS-CT-2-a 

http://3ZS.il


TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Shee t . .of 

Project Name ^ ^ ^ ^ ^ ^ Project No. ^gr-csa.s'-'J 
Location 

N 

Dale Started Drilling Hole 

Date Completed Drilling Holo 

Date Pio/oiiKilor liislalloi 1 

E 

Time 

Time 

TillH) 

Elov. Ground Surlace (G.S.I ^ 

EInv. Topal Pipe (T.O.P.) or Rolcieiico Point (R.P.) 

HoleNo. „ ^ ^ . 

836. 1^ 
Total Oipih ol Hole Drilling Type 

Total 0!|i|h ol PiozoirM.lor roologo Slolted 

Remarks: 

Date 

^•19'81 

r- /••«» 
7'2eiRf 

O . ^ M 

»./«/-jn 

i-n-2'^ 
l a - Z ' ^ 

Time By Whom 

t T H t j L i * * J U o i u x . , 

J - Hot^.t>6StJoarx, 

iX / / •u . / - t« i * ' * ' « ' Z -

Cf. /(oci.tt3tj*jo*rz 

S- i fvt t j txssio^n. 

— 

Depth to Water' 

9Z^ 
9.ZZ 

i.S'/ 
9 .X i 

1.3/ 

' T . i 2 

'""" /To.^ 
"""' ro.A 
h<m. T.O. f i 

Irom ^ / f 

'""" 7T A /f 
Irom ^ Q fi 

(rom / - ^ ^ . / f 

Irom 

Irom 

Irom 

(rom 

— 

(rom 

(rom 

hom 

(rom 

iiom 

W.L. Elev. 

8';u.'?j 
^X(.A\ 

^Xi.7 ') 
^Xi .61 

i f Z i . V L 

1/Jil.ol 

Remarks 

' D e p t h t o water no ted f r o m G r o u n d Surface (G.S. ) , T o p o f Pipe (T .O.P. ) , o r Reference Po in t (R.P. ) . 

O.V06 7V Burns & H<Donhel l 
ingftW«t-«ftMlM..-ConM«OT.. 

I ..Mil l'S-C.r-2-8 



TECHNICAL SE RVICES 
CEOTECHNICAL DEPARTMENT 

PtoiactNama f ^ c ^ ^ ^ c H E A A 

Observed Water Level Readings 
1 Project NO. 

• 0 2 , 5 - - ^ 
Location 

N 

Data Sunad Oiilling Hole 

Data Compleiad Orilling ttole 

Data Piazometw Insullad 

E 

Time 

Time 

Time 

E I M . Ground Surface (G.S.) 

Sk.ot ( nf 

|Ho l .No . ^ ^ . ^ ^ 

3 ' 3 / ' 0 
Elev. Top at Pip. (TTO,P.| or Reference Point (aP.) ^ 3 2 3 / a 1 

Toul Depth ol Hole 

Toul Depth of Piezometer 

Drilling Type 

Footage Slotted 

Remarks: 

Date 

Z / l f i / ^ t 

Z / Z - ^ / S f 
312189 

3//>/<fy 

^ 11 /89 

3/Z9/89 

4 / € / 3 9 

4 /Z& /39 

5/5/89 
5 / f 2 / 8 9 

6 /24 /89 

Ullto /89 

Time 

/ :oCin 

9:OCia. 

^.ZOcu 

V.40P 

n ' A 5 p 

2 . 3 5 > 

8 . t Z a . 

CL 

/2:ou,p 

/L,:3U> 

3 : i 9 p 

/0:04cL. 

By Whom 

f^. SI<»-MjCl«^ . 

// // 

'D."B>a.lla<A 

C r , /\/ ier>nCX.r\ 

C^. Uierr \ar\ 

A( . I l l l d e k i r t u n d - I 

G , / / iemart 

/C. s j r r t i r i ^ 

M. //i/dfihrand/ 
rS. //o7/infSux>r/h 

Af, / / / /Mmnd^ 
/A. MWebmr^A 

Depth to Water* 

l C ^ } h ' 

l O . Z . ^ ' 

9.93 ' 

9.97' 
/ O . l O ' 

9 . 5 9 ' 

9 . 5 / ' 

9.44' 
9^.X9' 

Q.V 
8 . 5 5 ' 

8.eo' 

1 

from - f 7 o . p 

from T O . P 

from - T T O . T ' . 

from T l O . P 

from T . D . P . 

trom TZO.P. 

from T . O . P . 

Irom T . O . P . 

Irom T ' . O . P 

' '«" T .O.P. 
hom T ' .O.P. 

'"^ T O P . 
rom 

rom 

rom 

rom 

W.L. Elev. 

& Z 2 . 5 0 
322.6 ,2 

8 2 2 . 9 3 

3 2 2 . 8 9 

3 2 2 . 7 u, 

8 2 3 . 2 7 

8 2 3 .35-

3 2 S . 4 Z 

32^.57 
3Z?, .56" 

32A.i l 
mA.OLp 

Remarks 

- B a i l e d Z. ^aJ lon i 

" "dPi l fd 3 ^ a J b n ^ 

acuY iphd 

nbal/eSfyia/A^rs; 3ar>,pled 4/W89 

• 

'Bcu'led d r i , sampled 

1 

-

'Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

0806 79 Burns & hcponnall Form TS-CT-2-8 

http://32A.il


TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of 

Project Name g ^ ^ ^ ^ 

Location 

N 

Date Started Orilling Hole 

Date Completed Orilling Hole 

Date Piezorneter Inslalloil 

ProieclNo ^ g . ^ ^ ^ . ^ 

E 

Time 

Time 

Time 

Holo No. „ . ^ 1 

Elev. Ground Surlace (G.S.) 

831. C) 
Elov. Top at Pipe (T.O.P.) or Relerence Point (R.P.) _ , 

Total Doplli o l Hole Dii l i ing Typo 

Total Depth o l Piezometer Tooiage Slotted 

Remarks: 

Date 

6 21-81 
7./w-8r 

7 JO-81 

^ .X7-%' i 

»-/V-81 

9 . / / - i ^ 

/0'2'S<i 

• 

T i m e By W h o m 

S. +»flttnM>iooerc 

J". K«<-^i''6f«-*o<n„ 

.T ti*ci.i«j<»svi«cn. 

^ I^O€.^-\.^KS L M A f T . 

J . Hact.i.t/e n uaizn. 

J " . H a c « 0 6 > . J B « T L 

— 

D e p t h t o W a t e r ' 

^ J S li..m 7:0 / ) 

«..7_- '.""" 
g ^ l IKHT. 

. J 2 ( L P _ . 

77a. f 

s . s i '""" r ro.^ 

^.t** * ' "" ' r .o. f i 

i .^ i '""" 7r̂ >.P 
a . * ^ ! / from ^ ^ y o 

Irom 

(rom 

Irom 

(rom 

(rom 

(rom 

i rom 

hom 

Irom 

W . L . Elev. 

<S:M^o8 

9 l4 .^ : r 

8^3.17 

«1'^'«7 

^ZZ.13 

i i z . ' i A 

Remarks 

'Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

0X06 79 Burns & Hcponnell 
I iia*tMr«-4KMMU-C«iM4ifeiS 

i-onn is-crr-Z'S 



TECHNICAL SERVICES 
CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet- .* o f . 

Project Name / ^ C b C C H f ^ * ^ IProjaciNo. ^ g . 
• O Z . 5 - W 

Location 

N 

Date Sunad Drilling Hole 

Data Complaiad Orilling Hole 

Data PiMomatar InstalM 

E 

Tima 

Tima 

Time 

Elev. Ground Sur face (G.S.) 
l "-"-^-- M u / - ^ 0 7 

331.5 
Elev. Top at Pipe (T.gP.) or R.fer.nce Point (H.P.) g 3 3 , 5 9 1 

Total Depth of Hole 

Toul Depth of Piezomet.r 

Drilling Type 

Footage Slotted 

Remarks: 

Data 

2 / i t i / 8 9 

ZlZ2, /8n 
•313.189 

3 / f / W 
3 / 2 9 / 8 9 

4 / 5 / 8 < 2 

4 I n 189 

4 l ' 2 / 3 9 

4 / Z 8 I 8 9 

S / s / 9 9 

6//Z7S9 

5/24789 

L./ILI69 
/^//9/89 

I J , / 2 0 / 8 9 

Tima 

/ l iO^ : * 

fWD-^ 
9:25o-

O:o2>c^ 

^ : 3 0 p 

8 .29a. 

Z'.fOp 

9:300. 

Cl. 

/i:sSa 
/6:52 
3.37f, 

lO.ZloL. 

4:i6f> 
/2'Al^P 

' 1 

By Whom ' 

R, ^\A*\A<i.n 

«/ 

T>. -BA/ferd 

C^. /V/e/>vv^ 
M. /Iddebrard^ 
G-. AAi'efyiart 

6 : /d'en^o-i^ 

S. Mie i^<i^ 

K. 6n^i-/h 

(4, /l:/deJbrand4 

•T. 7/b7/infSu>Of^ 

M. AMe.hrarA\ 

M . H i k i s b r t t n c t l 

Ai. /lildeh^^nd/-
At ^ik^brand^ 

Depth to Water* 

/ ^ . ^ * / ' 

I3.ZJU.' 

\Z.09' 

/ Z . 0 2 ' 

/ 1 . 1 3 ' 

/ I S O ' 

/ / . 40 ' 

72.6/^' 

I I . 2 Z ' 

11.12* 

/ / . Z P 

\O.KMA' 

I 0 .5S ' 

I I .Q& ' 

/ l . t^ < 

from 

from 

Irom 

Irom 

from 

from 

trom 

Irom 

Irom 

Irom 

Irom 

rom 

rom 

rom 

lom 

rom 

T . O . P 

T O . P 
T.orp. 

T O P 

T . O . P . 

T.O.P. 

T O T P . 

T.oTP. 

TO. -p . 

• T O . P. 

T O . P. 

T O P 

T O P . 

T . O . P 

T - 0 . P 

W.L. Elev. 

82/.35 
3 Z I . 3 3 
3 2 1 . 5 0 

3 2 1 . 5 7 

321 .81* 

8 2 2 . 0 9 

8Z2. I9 

8 Z I . 0 3 

622 .37 

U 2 . A I 
822 .38 

827 .95 ' 

^23 .D4 

W . b l 
H I l l O 

Remarks 

Bailee/ IgaJlor^; topp led 3-9-89 

" B a i l e d d ^ ^ / .S -WA) 

i o ^ p l e d . 
• 

"Sn.! led d r y 

'^Bai /edd* '^ ^ 

6a*noled 

* Depth to watar noted f rom Ground Surface (G.S.), Top ot Pipe (T.O.P.), or Reference Point (R.P.). 

080679 Bums & HCDonnell Form TS-CT-2-t 

file:///Z.09'
file:///O.KmA'


TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings 

7 
Sheet _ f L _ o f 

Project Name ^ ^ ^ ^ '"°*"'^" «g-^zr-w 
Location 

N 

Date Started Drilling Hole 

Date Completed Drill ing Holo 

Date Piezometer Installed 

E 

Time 

Time 

Time 

Holo No. , 1 

Elov. Ground Surlace (G.S.) <f ^ 1 1 
6 o f ' ^ 

Elev. Top at Pipe (T.O.P.) or Relerence Point (R.P.) ^ ' k ' \ . S ' 1 

Total Depth u( Hole Dril l ing Tyiio 

In la l D<i|>th o l PiozoiiMMor foolo i i i ! Slotted 

Remarks: 

Date 

6'XV8<\ 
1\*\'S'\ 

l l Q ' i f i 

7-17-a^ 
9 \ i \ . v i 

V i \ ' « ^ 
lo-z-«fl 

Time By Whom 

^ . HaU'tiOOSi'M&tt. 

J". lAoUA«t»«J««l 

^- t4euAob&>.J6etz^ 

LX ^^LX-tMi. %»iLa. 

f . An<ii«irSt»oA.YC 

S . v\r«^ t * i ^ ^ iJiafLn. 

j ^ rto«ji.v*s-M»<L.rt^ 

Depth to Water* 

10.A^ •""" •JTAP.' 

lO.SO «'om " ^ ( ^ - ^ 

10.(1 'rom r.O.P^ 

{ 0 . 9 0 <r°"' T d . / ? 

10.S^ Irom 176. P. 

10.He hom -JO p 

Irom 

from 

(rom 

(rom 

(rom 

hom 

(rom 

(rom 

( m i l l 

W.L. Elev. 

V l A . t t . 

^^^•n 
93i \ .o ' \ 

K O . 2 , ' ^ 

4sXl.7't 

^ g i i . o i 

aas.'^ 

Remarks 

'Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 
0.10679 Burns & HCDonnell / ..fil l •ni-c.r-2-8 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet _ _ J of. 

ProjactNam. ^ ^ ^ ^ ^ C H S / ^ |Proj«:iNo. a a - O Z S - ^ 

Location 

N 

Dau SunvlOrUling Hole 

Data Complatad Drilling Hole 

Data Piuomatar litstalled 

E 

Tim. 

Tim. 

Tim. 

ElM. Ground Surface (G.S.I 

"'*'•'''•• f A W ' 2 . 0 \ 3 

8ZS.3 
EI.V. Top at Pip. (T.O.P.) or Reference Point (R.P.) « 2 / J L 1 

Total Depth of Hole 

Total Depth of Piezometer 

Drilling Type 

Footage Slotted 

Remarks: 

Oate 

2-/ l la / e h 

- i / 2 2 / A 7 

Z I Z A I & 9 

2>izfep 

3/297P9 
4/6 /89 
47/r/39 
4 / I Z / 8 9 

4/28/69 
575/S9 
67/2/89 
5/24/89 
/ P 7 2 / / 8 9 

&/22/g9 

Time 

/ o ; Z O A . 

z;.io p 
u:40a-

^ . 0 6 . 0 . 

2 : 2 S ^ 
8:38a 
I .SOp 

Q'.50a. 

CL 

/ l .4Sa 
76>:79 
2.:54p 
ZlASp 
9:7CtL. 

By Whom 

P. S(aM<^<:'^ 
1/ ' / 

(( l l 

D.'&a.l/a.rd 

/M. AiildebmnH 
G. A/7ernatt 

Cy. / / l e n t a n 

G-. Tfl'eir-iCUr, 

/(. 5f*%iih 

/M. lt,/Jebiordi 
z r . /A>7An9soJO'r7^ 

Af. ////dehtard/ 
Al. / / iJbkjbra^/ 
M. n/ldebrandi-

0.pth to Water* 

n-ro 
X)rM 

«7 
'T:>rv 

(^.2/' 
8.84' 
3 . 3 5 ' 

8.58 ' 
7 / 3 ' 
7.«?7' 
7 .00 ' 
I..92' 
0 . 3 3 ' 
9:70c^ 

f'wn T . O . P . 

*'««» T . o , P. 
from T . O.T*. 

from T l O T ^ . 

from T . O . P . 

trom T . O . P . 

from T ' . O . P . 

from T . O . P 

from T ' . O . P . 

hom T ' . O . P -

from T O P 

from -7 :<0 .P . 

from T ' . O . P . 

' "^ 7:£>./? 
Irom 

Irom 

W.L. Elev. 

— 

— . 

— 

— 

317.96 
3I8.3Z 
318.81 
818.58 
320.03 
e>i^./9 
3'xo./u 
3Z0r2A 

320t 33 
3l1i.0U> 

Remarks 

:B^.isdd^9(tx^J 
df l ^ded 

• 

' ' &» . i kdd^ 
ho^^p led • -

•Depth to water noted f rom Ground Surface (G.S.I, Top of Pipe (T.O.P.). or Reference Point (R.P.|. 

080679 Burns ft H^enne l l Form TS-CT-2-8 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet nf 

Project Name g ^ j g ^ ^ ^ ProjectNo g ^ . ^ J b ' - ^ 

Localion 

N 

Date Started Orilling Holo 

Date Completed Orilling Hole 

Dato Piezometer Installed 

E 

Time 

Time 

Time 

Elov. Ground Surl 

Elov. Top at Piiw 

"•''^'•'•* 8^5". 3 
(T.O.P.) 01 Rcloronce Point (R.P.I 

Tolal Dopil i o l Hole 

Total Dn|>lh o l Piezomiilor 

•""'"°•M(.^-^og 1 

Z70.\i> 
Dii l i ing Tyiw 

fooiiKio Slotted 

Remarks: 

Date 

7 / ^ . f i H 

-y-lO'fi) 

T ^ j - a i 

i . i4 -Sf i 

l i i S i 

tO 'Z -&1 

Time By Whom 

(T. f l r x C K o f t S t y e . ' * ^ 

t f . l (o tx . rA»(^ \ joA.n . 

a- rt.«.ro(,v-»«r\. 

S. ^ « c t . ( \ X i U « A > 7 . 

X r/iX£fwi4>UO<«.TC 

t H t h t . c n t t S t , » A T X . 

D e p t h t o Wate r * 

7.7 ""•" r .9.P 

9.7/ ""•"/:<3L/? 

7 - ^ « ' " " " ' < t f . / * 

7, / i " ''<"" 

7. // ' '° '" 

r.o. P. 
r.o./*. 

7,03 •'""' 17A ^ 
(rom 

(rom 

(rom 

(rom 

(rom 

(rom 

htun 

(rom 

Irom 

Irom 

W.L. Elev. 

Sl ' ^ - i * 
%\^.A€ 

& 1 1 . ^ 

^ J f i M 
%2p.or 

9 i l t> . i3 

Remarks 

*Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

o«067y Burns & HCDonnell 
t w ^ W i l i *WWI»C..-ril.Hi*W<. 

/orm rs-(:r-2-8 



TECHNICAL SERVICES 
CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. . o f , 

Project Nam. / P o i ^ E C H E / t A 1 ProjectNo. g g . ^ ^ ^ - y 

Location 

N 

Oau Sun«l Orilling Hole 

Oau Complatad Ofilling Hole 

Data Piazomatar Installed 

E 

Time 

Time 

Tima 

ElMf. Ground Surface (G.SJ 

" ' * ' * '^ '^ P ^ ^ A y - ^ o ' i 

835.9 
Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) g a y A 7 

Total 0««>th of Hole 

Toul Depth of Piazomm.r 

Drilling Type 

Fooug. Slotted 

Remarks: 

Data 

a / f t p / 8 ? 

z / i i ^ / t n 

\ l i 189 
'3>lzl&f 

318189 

37297(^9 

4 / 5 789 
4 / /0 /89 

4 IN 189 

4 /23789 

5 / S / S f 

S / I 2 I 8 9 

5/24/89 
0 / 2 0 7 8 9 

0/2//S9 

'Depth to watai not 

080679 

Time 

/ . ' O O o 

/ D W S - « . 

IO :4Scu> 

3:59a. 

^ : /3cu 

2.76fya 

8 : 4 2 a 

3 : z o p 

9:/Oa 

a . 

/r,35cL 

/ 7 / 0 

3 : 4 2 P 

2 : / 5 p 

7 7 5 > 

ed f rom Ground Si 

By Whom 

R . S l ^ d t t ^ . 

7). Sa-lkwd 

i:>. 'Ba.l layd 

C r . //lerryODT^ 

M . / / ;A / f i t>^a^ i 

d . A/'/e./nar^ 

& . T/i'en^am 

G. /K"«/r»a*-» 

/C. .5mdh 

Af. /J/Jdehandi 
zr. //d/,\iftux**/^ 
M. T/l/debmrdP 
M. tAldebfandi 
Af. //l/ddimndf 

itrface (G.S.I. Top of Pipe (T.C 

Depth to Water* 

/V .7*7 ' from T.O.P 

/ U . f S ' ' ' *" TTO.P 

I S . W *'•"» T.O.P. 

i5 . i ,L , ' *'«*» r .o.P. 

l A . I Z ' *'»« 7:o.T» 

14 .13 ' <'«»" T . O . P . 

1 4 . O U ' * " ^ T ' .O .P . 

14.Of »'«" T .O .T . 

14.1*5' •'•™ T.O.P. 

13.3)' ^ ' o ^ T O P . 

/ 5 . / 9 ' <'««' T T a ^ . 

I 3 . / 3 ' «'«" T . O . P . 

12 .53 ' ""» T . O . P 

i 2 . 0 8 ' " « " T O . P. 
from 

from 

.P.I. or Reference Point (R.P.|. 
Burns ft Mn>enneU 

W.L. Elev. 

322.93 
3 2 2 . 7 Z 

3 2 Z . O U 

& Z 7 . 0 I 

3 2 Z . 9 4 

3 2 3 . 6 4 

3 t 3 . U 7 

3 2 3 . U U 

32h.OZ. 

3Z4^5U 
92A.Ar 
3Z4.A9 
325.14 

t>26.69 

R.marks 

l o a i t o J d r y 

' B > a l l e d T ) . y : a a . » p j d - 3 / 9 / 8 9 

"Bai/ed /9a.l. 

i i Q ^ n p l e d 

' S a i l e d c / r y • -
6 o m p / e d 

Form TS.CT-2 8 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet ^ ± l _ of 

Project Name « . . ProjectNo ^ . ^ ^ . ^ . ^ 

Location 

N 

Date Started Drill ing Hole 

Date Comiiloied DrilliiHI Holo 

Dale Piezometer InsUlled 

E 

Time 

Timn 

Time 

"°'''^°- U.^-l j rA 1 
Elev. Ground Surlace (G.S.) ^ _ 

83S^r1 
Elev. Top at Pipe (T.O.P.) or Rolerence Point (R.P.) ^ - ^ i - j x - j 

Total Depth ol Hole Dril l ing Type 

lo la l UotHli o l l>iiizoini!liii 1 IM.IOIIO Slolted 

Remarks: 

Date 

7- iH«<i 
7'AO -8^ 
n ' X ) - ^ 

^m-si 
< \ \ \ - % ' \ 

i f t i -g' i 

T i m e B y W h o m 

J . ^ t x \ M i * ^ « f L C C 

•S. \ \ t x ^ \ u C A O o t L n . 

(L \^otJLinbil^ioeXl' 

^ H o c c i « X » l c A > a . t l -

•̂ - ltau.i4i(.(ooa.rt.. 

D e p t h t o Wate r * 

U.-i3 '"•"' </>.P. 
,2.M\ horn ^ ^ J > 

\2-6i "°^ '/T^.^ 
(2.tVl ir.Mu y f ^ f i 

\ Z , i Z (rom 

(rom 

r.o.P. 

Irom 

(rum 

(rom 

(rom 

(rom 

hom 

(rum 

Irom 

h o m 

W . L . Elev. 

If ay.it 

i^ajT.fij 

2^.41 
g iS -s^ " 

Rentarks 

- • -

'Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

0X06 7y Burns ft HCDonnell 
t n i H i i r i «n.<i i ~ 

ioim is-<:r-2-8 

file:///2-6i


TECHNICAL SERVICES 
CEOTECHNICAL DEPARTMENT 

ProiectNam. f ^ ( ^ £ c H 6 / ^ 

Observed Water Levet Readings 
1 Project NO. g g 

• 0 2 . S ' ^ 
Location 

N 

Oau Stanad Orilling Hole 

Oau ComplaiwI Drilling Hole 

Oau Piazomatar Insullad 

E 

Tim. 

Tim. 

Tim. 

ElM. Ground Surface (G.S.) 

Sheet / _ o f 

r-'-^-- M M ^ - i / 0 
3 3 ( ^ . 0 

Elav. Top at Pip. (T.O.P.I or Refwcnc Point (RJ».) f \ ' i p . I f ) 

Total Depth of Hole 

Toul Depth of Piezomet.r 

Drilling Type 

Footage SlottMl 

Remarks: 

Oate 

Z / / 7 / f t 1 
2/22./ 89 

2/20/89 

•a/2/fi9 

?.I»/B9 

3/29/<f9 
4/57877 
4 I U / 8 9 

4128/89 
S7S/S9 

6//27»P 

6/24/89 

UI I5I69 

Time 

^;oo^ 
I Z . 4 S P 

/ 0 : 3 0 a -

8 ; 3 / 0 L -

9 : 2 3 ^ 
^ : f O p 

9:oOa. 
/0.33a. 

CL 

/ / . 2 3 A 

/ L : 2 3 

2:Z0p 

8.-20a^ 

. .. - . .. — . ^ . ^ _ _ 
By Whom 

R . $ > l A 4 j < l « f ^ . 

I t ' I . 

7?. 5 l a v d e n , 

'T>. '^Q.lkxrd 

C y . N i e / > r \ a . r t 

Al. Pi/dehm,d/ 
G. /7 îe.imar\ 
P. Clark 

K. Snridh 

Â t /^i/^ehmndi 
T . / y i ^ s u j o d / ^ 

M./l:/ddjmnd^ 
G r - T ^ i e r r t c u n 

D.pth to Water* 

/W.V' 

I 4 . 0 3 ' 

I ^ U O ' 

I 3 . 9 & 

/3.SO' 

72.42' 
12.24' 
11.86' 

12.15' 
/ 2 . 6 0 ' 

12.75' 
11.42' 

l i l W 

f'o^ 7:0.1? 

ftom T . O . P 

from T . O - P . 

hom T . O . P . 

from T-.O.P. 

«'«" T iO .P . 
from T O . p. 

' " ^ T O P 
(rom ^ . O Z P . 

Irom T o . P^. 

' " ^ T O P . 

rrom T O ^ P . 

(rom T . O . P . 

Irom 

liom 

Irom 

W.L. Elev. 

523.70 
314 .07 

32A.SO 

3ZA.IZ 
3Z4.UO 

6 Z 6 . U 3 

3 Z 6 . 8 L 
31.U.Z5 

3 Z S . 9 5 

3 2 S r t , Q 

325 .36 ' 
32U.U8 

?>lb.M 

R.marks 

-Bo-i/aJ cl<y 

'2x»ile.</ cLy ( Z ^ a / . J . u m p a d 

"Bailed Zfo/s./ la/Svop) 

camp/ed. 
• 

'2>ai)ed Z . 5 ^ s ; sa^d« / 
I .̂  

*Depth to watar noted f rom Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Point (R.P.|. 

080679 Burns ft n<Donnall 
t.t - -

Form TS'CT-2-8 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of 

Project Name J ^ ^ ^ ^ ^ ^ ProjectNo g^g - O i S " . ^ 

Localion 

N 

Dale Started Drillinii Hole 

Date Completed Drilling Hole 

Dale Piu/uniulor InslalliNl 

E 

Tiine 

Time 

Time 

"°'^^°- /VL(J-2iO J 
Elov. Ground Sur(ace (G.S.) . . ^ , 

Elev. Top at Pipe (T.O.P.) or Relerence Point (R.P.) 

Total Dejilh ol Hole 

Tolal Ou|)|h ol Pinzorniiliir 

8 S S . I 6 
Drilling Ty|ie 

( oolago Slottod 

Remarks: 

Date 

7 - i ^ a i 

O . X£> -*«j 

T.a.?-^^ 

Sr ia -g f 

«l-li-Jrt 

l f t - 1 - 8 ^ 

Time By Whom 

J* . Ho^M'uu«.3oAXl. 

« ! f l « , . . o f t i w o M l . 

X t U b u o e ^ o o ^ n -

O. ^oc£.i«H4Uee.Tt. 

O. t(oLt.(vG^Oe<S.TX-

_ 

Depth to Water* 

. 2 . ^ 7 " " " ' 

ro.p. 

<.O.P 

\2.7j ^"^ r . o . P 

12.1 ( " " ^ i : © . ^ 

, 2 . 1 0 Irom f Q p 

II.r-?. "™" - r o . ^ 
(rom 

(rom 

(rum 

(rom 

(rom 

(rom 

(rom 

(rom 

hom 

hom 

W.L. Elev. 

S^lS-.-Ji 

t X ^ S i 

9a:^3? 

t A 5 , ' f 

J i l ^ . o O 

M 6 . 1 7 

Remarks 

'Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

0«067y Burns ft HCDonnell / ..r.n rs-<:r-2-8 

file:///2.7j


TECHNICAL SERVICES 
CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. i__of . 

PioiactNam. f ^ o S E t H e / l A 1 Project No. fig-OZS-*/ 

Location 

N 

Data Sunad Drilling Hole 

Oau Complaud Drilling Hole 

Data PiMomatar Insullwi 

E 

Time 

Time 

Tlnte 

Elev. Ground Surface (G.S.) 

ElM. Top at Pip. 

Hole NO. / ^ y j j ^ 2 . \ \ 

3 / S . / 
(T.O.P.) or Reference Point (aP.) g y j .A i 1 

Total Depth of Holo 

Tout Depth of Piezometar 

DrillinsType 

Footage, Slotted 

Remarks: 

Data 

ZIZK / 8 ^ 

Z l 2 . U 3 ' \ 
^12 /09 

^ / z / 8 9 

3 /6 /39 

3/2tf7^9 
4 / 6 1 8 9 

4/11/89 

4111/89 

4 1 2 8 / 8 9 

5 / 5 / 8 9 

5 / I Z / & 9 

6/241/ /9 
67 /2 f / i 9 

U2Z/89 

Time 

i;06o 

l'.45^^ 
l Q : Z 7 f x j 

2 :30 P 

io:oSa. 

/.Abp 
e>:l4o^ 

e.AOau 

9:40a. 

CL 

I Z ' . Z S p 

I U I 3 

4 ' .02p 

9:60a 
70:30oL 

By Whom 

f \ . S X o M ^ ^ * ^ • 

0 / / 

" D . -Ba-llard 

n:>.^a jh*d 
G. M'&*'*'̂ n 
M. HiJdehnird/ 
G. //(emar\ 

G . 7/te.ryyxrx 

G. /fiannokn 

TC. Sndh 
M. Mebmndd 

T . //o/l infSuiofH, 

Al. / / l ikbrard/ 
M. / / / / d e b r a n d / 

/H. iJ/Uebntndf 

Depth to Water* 

/ 0 : i J 6 ' < ' « " 

/d>. 2 8 ' "««» 
1 0 - 2 . 1 ' from 

1 0 . 2 7 ' from 

/ O . Z t i ' ftom 

9 . 0 2 ' "«« 

8 . 9 o ' ''*•" 

9 . 9 4 ' "«-" 

/2.35' '«»" 

/ 0 . 5 S ' ' ' « " 

/0.6>0' • '«" 

10 . ^7 ' " " " 

^ . 0 0 ' ' " ^ 

/ a3u ' """ 
/ O t S l ' " " ^ 

7 .0 .P 

7.QP 
T.O. P. 

T . O . P 

T.a.T*. 

T O P . 

TO.P^. 

T O P . 

T O . P 

TorP. 
T.O-P. 

T O . P 

T .O .P . 

T . O . P . 

T O . P 
from 

W.L. Elev. 

807.ZO 

3 0 7 . 1 8 

3 0 7 . / 9 

8 D 7 . / 9 

B 0 7 . / 8 

B 0 1 . & 4 

3 o 3 . 5 / p 

3 0 7 . 5 Z 

&05. / I 
606.9/ 
2>OL.^t, 
9,01.. 5 9 

3 0 8 . 4 L , 
3 0 1 . 1 0 

30U.39 

Remarks 

' Y x l i j e ^ ^ 

-Bailed 3 ^aJhns. 

"Bpi' ledd.y C3.S-9a/) i a ^pkd ^ l i J i f 

' ^ a r / e d cJry 
. 

• 

Sa. ' / edd r t / • ^ 

62Vry\p/eid 

'Depth to watar noted f rom Ground Surface (G.S.I. Top of Pipe (T.O.P.I, or Reference Point (R.P.). 

080679 Burns ft l in>ennell Form TS-CT-2-8 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings 

7 
Sheet nf 

Project Name _ Project No. 
^t-oZi5 "1 

Location 

N 

Date Started C}f illing Hole 

Dale Completed Orilling Holo 

Date Piezometer Installed 

E 

Time 

Time 

Time 

Hole No. . 1 

Elev. Ground Surlace (G.S.) , _ . 

8iS^. ' 
Elev. Tqp at Pipe (T.O.P.) or Relerence Point (R.P.) 

Total Depth o( Hole 

Total Doplh ol PiezoiiMMor 

g l 7 , 4 6 
Drill ing Type 

rootage Slolted 

Remarks : 

Date 

-7-("/-i'l 
'V '%o -8«( 

' ) n . 9 i ^ 

v-N-^S 

<̂ -H-8«f 

l«»a-8^ 

T i m a B y W h o m 

J . rioi«.\f»M6J««fL 

•T. Hei 1J rjftt kiffert 

iJ". v{d(.ucr,^t.>o<£<\ 

«J1 rfi»t.ij/\»«i«.>ei£:Tl. 

. J . H v c t H l X t S u a o C r l . , 

D e p t h t o Wa te r * 

JJ.«L 
U-.««l 
(I-K7 

, ( .12 

M ' f ) 

I j . H 

l i om 

Iriwn 

lllMII 

ro.ft 
- j : j e . / ? . . 
r.o.e. 

Irom ̂ Q P 

Irom ^ e , / J 

'"'"' •f.l>.f. 
Irom 

(rom 

(r<im 

(rom 

(rom 

(rum 

hom 

Irom 

(rom 

Irom 

W . L . Elev. 

'ncts-.^r 
f o i - . / i l 

^enf.S9 

^ag^.S-4 

Soi'.T*! 

%'O^.^Z. 

Remarks 

1 
'Depth to water noted f rom Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

0X0679 Burns ft H<Dennell l'..ri.i • I 'S - ( :T -2 -8 



APPENDIX C - pH READINGS FOR 
MONITORING WELLS 



Monitoring Weil MW-101 

Date 

2/21 

3/7 
4/10 

6/19 
6/20 

Time 

3:35p 
3:50p 
4:15p 

10:30p 
8:30a 
2:05p 
3:00p 
2:35a 

10:30a 
10:48a 

PH. 

9.46 
9.49 
8.45 
8.57 
8.01 
8.37 
8.42 
8.38 
8.17 
8.22 

Cotnments 

Initial pH 
After bailing 5 gallons 
After bailing dry 
After sampling, Round 1 bailed dry 3/6 
After baOing dry (10 gallons) 
Before sampling 
After sampling, Round 2 
After bailing 
Before sampling 
After sampling, Round 3 

R0STABZ2-1 7.68 



Monttoring Well MW-102 

Date Time pH Comments 

2/20 11:15a 11.86 Initial pH 
After bailing dry (12 gallons) 

2/24 11:40a 6.55 After baDlng dry 
After sampling. Round 1 

11:15a 
11:55a 
11:40a 
2:45p 
9:36a 
1:30p 
2:15p 

11:15a 
11:30a 

11.86 
6.76 
6.55 
6.35 
7.53 
6.54 
6.56 
6.90 
7.00 

4/5 9:36a 7.53 Initial pH. baDed 10 gallons to dry 
Before sampling 
After sampling. Round 2 

6/15 11:15a 6.90 Before sampling 
After sampling, Round 3 

R0STAB2a-a 7-e» 



Monttoring Well MW-103 

Date 

2/21 

3/2 

4/11 

6/21 
6/22 

Time 

1:50p 
2:15p 
2:25p 

10:10a 
11:00a 
7:30a 
1:15p 

12:50p 
9:33a 

PH 

10.36 
10.31 
10.10 
9.05 
9.18 
8.98 
9.09 
8.91 
8.82 

Comments 

Initial pH 
After baOing 5 gallons 
After bailing 5 gallons 
Purged 3/1 
After sampling. Round 1 
After bailing 9 gallons 
After sampling. Round 2 
Before bailing 
Before sampling, Round 3 

R0STAa22-3 7.88 



Monttoring Well MW-104 

Date Time pH Comments 

2/16 

2/20 

3/9 

4/11 
4/12 

6/20 

2:30p 
3:00p 
3:15p 
3:35p 
3:20p 
3:40p 
3:55p 
8:10a 

10:00a 
2:20p 

10:45a 
1:00p 
9:05a 
9:20a 

11.66 
10.51 
10.35 
10.25 
9.52 
9.36 
9.15 
8.91 
8.90 
8.28 
8.44 
8.53 
8.21 
8.45 

Initial pH 
/\fter bailing dry (7 gallons) 
After bailing dry 
After baBIng dry 
/Vfter baDlng 2 gallons 
After bailing dry (4.5 gallons) 
After baBIng dry 
BaBed 6 gallons 3/8 p.m.. before sampling 
After sampling, Round 1 
After baBIng 6-7 gallons 
Before sampling 
After sampling, Round 2 
Before sampling 
After sampling, Round 3 

R0srABa2-4 7'e8 



Monttoring Well MW-105 

Date 

2/15 

2/17 

2/20 

3/7 

3/29 
3/31 
4/6 

6/16 

6/21 
6/22 

Time 

8:00a 
8:45a 
9:00a 
9:15a 
1:30p 
1.45p 
2:00p 
1:30p 
1:45p 
2:00p 
2:05p 
2:50p 
9:50a 

10:20a 
7:55a 
8:15a 
3:15p 
8:30a 
9:00a 
9:05a 

12:15p 

PH 

10.25 
10.45 
11.17 
11.46 
10.20 
10.15 
10.36 
10.25 
10.26 
10.35 
9.83 

11.23 
9.15 
9.01 
8.81 
7.65 
8.43 
9.10 
5.18 
8.83 
8.34 

Comments 

Initial pH 
After bafling 5 gallons 
After baHing dry 
After bailing 1 quart 
Initial pH 
After baDlng 2 gallons 
After baDlng 4 gallons 
Initial pH 
After baBIng 2.5 gallons 
After baBIng dry (5 gallons) 
Before sampling 
After sampling, Round 1 
BaBed dry 3/27 a.m. 
BaBed dry 3/29 a.m. 
initial pH 
After baDlng S gallons 
After sampling, Round 2 
Before baDlng 
After baBIng 
After baBIng 
Before sampling. Round 3 

R0STAB22-9 7e8 



Monttoring Well MW-106 

Date 

2/15 

2/20 

3/7 
4/5 
4/6 

6/10 
6/19 
6/20 

Time 

11:00a 
11:15a 
11:30a 
11:45a 
2:15p 
2:30p 

12:00p 
3:25p 
9:45a 

10:30a 
10:04a 
4:25p 
7:30a 

PH. 

10.12 
9.54 
8.36 
7.65 
8.12 
7.25 
8.43 
6.79 
6.88 
6.80 
6.12 
7.05 
6.91 

Comments 

Initial pH 
After baling dry 
After baBIng dry 
After baling dry 
Initial pH 
/Vfter baling dry (1.5 gallons) 
Before sampling, Round 1 
After baling 2.5 gallons 
Before sampling 
After sampling, Round 2 
After baDlng 
After baling 
Before sampling, Round 3 

R0SrA8Z2-e 748 



Monttoring Well MW-107 

Date Time pH Comments 

Initial pH 
After baling 6 gallons 
After baBIng dry 
/Vfter baBIng dry 
Initial pH 
After baling dry (0.5 gallon) 
After sampling. Round 1, no water 
After baDlng 1 quart 
After baDing 0.5 pint 
Not enough water, no samples, Round 2 
After baDing 
Before sampling, Round 3 

2/15 

2/20 

3/9 
4/8 
4/10 
4/11 
6/19 
6/20 

2:30p 
2:55p 
3:10p 
3:2Sp 
2:4Sp 
3:10p 

11:15a 
8:00a 
3:30p 
2:00p 
4:00p 

12:00p 

10.85 
10.77 
11.56 
11.60 
10.65 
11.55 
— 
9.58 

10.78 
— 
9.02 
8.38 

n03TAa22-7 7.a8 



Monitoring Weil MW-108 

Date 

2/16 

2/20 

3/7 

3/29 
3/31 
4/11 
4/12 

6/21 
6/22 

Time 

8:S0a 
9:25a 
9:40a 
9:S5a 
4:00p 
4:30p 
4:S0p 
7:20a 
8:00a 

10:30a 
11:10a 
1:25p 
7:30a 
7:55a 
2:1 Op 
8:31 a 

p H . 

11.12 
11.50 
11.50 
11.07 
11.56 
10.83 
10.51 
9.50 
9.78 
8.98 
9.09 
8.92 
8.60 
8.56 
9.08 
9.09 

Comments 

Initial pH 
After baDing dry (5 gallons) 
After baDlng dry 
/Vfter baDing dry 
Initial pH 
After baOIng dry 
After baDing dry 
BaDed 6 gallons 3/6 p.m., before sampling 
After sampling. Round 1 
Before baDlng 
Before baBIng 
After baBIng 5 gallons 
Before sampling 
After sampling, Round 2 
After baDing 
Before sampling. Round 3 

nOSTAB22-6 7.88 



Monttoring Weii MW-109 

Date 

2/16 

2/28 
3/1 
3/9 

3/29 
3/31 
3/31 
4/8 
4/10 
4/11 
4/12 
6/20 
6/21 
6/22 

Time 

10:30a 
11:00a 
11:15a 
11:30a 
11:50a 
3:00p 
9:55a 
1.45P 

11:30a 
11:50a 
1:40p 
7:30a 
3:00p 
3:20p 

10:40p 
1:38p 
8:05a 
1:07p 

pH 

10.95 
10.85 
11.50 
10.87 
10.47 
12.14 
12.05 
— 
9.50 

11.20 
12.08 
9.02 
9.26 
9.64 

11.12 
8.91 
9.38 

10.82 

Comments 

Initial pH 
After baDing dry 
After bafling dry 
After baDing dry 
After baDing dry 
After bailing 
After sampling. Round 1 
Not enough water for pl-i 
Bailed dry 3/27 p.m. 
After bailing 
After baDing 
After baDing 1 quart 
After bailing 1.5 gallons 
After bailing 0.5 pint 
After sampling. Round 2 
Before baDing 
Before sampling, Round 3 
After sampling. Round 3 

ROSTABa-B 7.88 



Monttoring Weil MW-110 

Date 

2/17 

2/24 

4/5 

6/15 

Time 

8:00a 
8:15a 
8:35a 
8:50a 
2:55p 
3:35p 
9:00a 
9:15a 
2.00P 
3:00p 

12:00p 
12:00p 

p H . 

11.96 
11.74 
11.61 
11.31 
6.14 
6.59 

11.15 
11.03 
6.64 
7.49 
7.0 
7.1 

Comments 

initial pH 
After baling dry (3 gallons) 
After baling dry 
After baDing dry 
After baDlng 
After sampling, Round 1 
Initial pH, baDed 3 gallons to dry 
After baDlng 
Before sampling 
After sampling, Round 2 
Before sampling 
After sampling. Round 3 

R0STABS2-10 7.88 



Monttoring Weil MW-111 

Date 

2/17 

3/2 

4/11 

6/21 
6/22 

Time 

10:30a 
10:50a 
11:10a 
11:30a 
2:55p 
4:16p 
8:15a 

12:30p 
10:20a 
11:07a 

PH 

11.75 
11.57 
11.73 
11.91 
6.49 
4.90 
9.07 
9.11 
8.76 
8.74 

Comments 

in l typH 
After baDing dry 
After bailing dry 
After baling dry 
Purged 3/2 am. 
After sampling, Round 1 
After bailing dry 
After sampling, Round 2 
After baDing 
Before sampling. Round 3 

R03TAB22-11 748 



Monitoring Weli MW-201 

Date Time pH Comments 

Initial pH 
After baDlng 3 gallons 
BaDed 3/6 p.m., after sampling, Round 1 
After baling 3.5 gallons 
After sampling. Round 2 
After baDing 
Before sampling, Round 3 

2/21 

3/7 
4/10 

6/19 
6/20 

4:30p 
5:00p 

10:30a 
9:30a 
2:15p 
2:1 Op 
9:55a 

6.08 
6.31 
6.6 
6.5 
6.57 
6.55 
6.67 

n0STAB22-t2 748 



Monitoring Weil MW-202 

Date 

2/21 

2/24 

4/5 

6/15 

Time 

10:50a 
11:30 
9:40a 

11:25a 
10:17a 
10:30a 
1:00p 
9:30a 

10:45a 

PH. 

6.06 
6.32 
6.35 
6.39 
6.87 
6.41 
6.38 
6.40 
6.40 

Comments 

Initial pH 
After baling dry 
After bafling 
After sampling, Round 1 
initial, before purging 
Before sampling 
/Vfter sampling, Round 2 
Before baDing 8 gallons 
After sampling, Round 3 

nOSTAB22-13 748 



Monttoring Well MW-203 

Date 

2/21 

3/1 

4/10 

6/21 

Time 

3:1Sp 
3:30p 
2:46p 
3:20p 

10:30a 
1:00p 

11:50a 
12:10p 

pH 

6.22 
6.32 
6.48 
7.02 
6.56 
6.54 
6.74 
6.66 

Comments 

Initial pH 
After baling dry 
After baling 
After sampling, Round 1 
After baling dry (10 gallons) 
After sampling. Round 2 
Before baDing 3 well volumes 
Before sampling. Round 3 

R03TAB2Z-14 748 



Monttoring Well MW-204 

Date 

2/16 

2/22 
3/9 
4/11 
4/12 
6/20 

Time 

3:S5p 
4:15p 
4:30p 

10:15a 
11:00a 
3:00p 

11:30a 
8.00a 

pH 

6.44 
6.45 
6.50 
5.96 
— 
6.75 
6.72 
6.60 

Comments 

Initial pH 
After baDlng dry 
After baDlng dry 
Before baling 
Not enough water fbr pH, Round 1 
After baling 1 quart 
After sampling. Rtxjnd 2 
Before sampling. Round 3 

ROaTAS22-19 748 



Monitoring Weil MW-205 

Date Time pH Comments 

2/15 9:45a 5.9 Initial pH 
10:15a 6.15 /Vfter baling dry (3 gallons) 
10:30a 6.23 >\fter baling 

2/22 8:00a 5.85 Before baling 
8:45a &04 After baDing 2.5 gallons 

3/7 3:35p 5.25 After sampling. Round 1 
4/6 8:4Sa 6.41 Initial pH 

9:00a 5.73 After baling 2 gallons 
1:17p 5.32 Before sampling 
1:50p 5.65 After sampling, Round 2 

6/16 9:20a 7.10 After baling 
1:15p 4.45 Before sampling 
1:1 Sp 4.70 After sampling, Round 3 

flOSTAa22-ia 748 



Monttoring Well MW-206 

Date Time pH Comments 

2/15 1:00p 6.12 Initial pH 
1:45p 6.37 After baBIng dry 
2:00p 6.35 After bailing dry 
2:15p 6.13 After baBIng dry 

2/22 9:00a 6.11 initial pH 
9:20a 6.10 /Vfter baBIng 2 gallons 

3/7 2:00p 5.90 BaBed 3/6 p.m.. after sampling. Round 1 
4/5 3:41 p 6.08 After baBIng 
4/6 9:15a 6.24 Before sampling 

9:40a 5.98 After sampling. Round 2 
6/16 10:27a 6.16 After baBIng 

12:00p 5.90 Before sampling 
12:00p 5.80 After sampling, Round 3 

ROSTAa22-17 748 



Monitoring Well MW-207 

Date 

2/15 

2/22 
3/9 
4/11 
4/12 
6/19 
6/20 

Time 

3:30p 
4:00p 
4:15p 
4:45p 
9:45a 
1:15p 
2:10p 
9:55a 
4:15p 

12:46p 
1:05p 

pH 

6.45 
6.56 
6.56 
6.47 
6.07 
6.4 
6.31 
6.56 
6.26 
6.04 
6.19 

Comments 

initial pH 
After bailing dry 
After baDing dry 
After baDing dry 
After baling dry 
BaDed 3/8 p.m., after sampling, Round 1 
After baDing 1.5 gallons to dry 
After sampling. Round 2 
After baDing 
Before sampling 
After sampling. Round 3 

R03TAS22-18 748 



Monttoring Well MW-208 

Date 

6/16 
4/11 
4/12 
6/21 
6/22 

Time 

10:20a 
1:50p 
8:55a 
2:45p 
9:10a 

PH, 

6.64 
6.74 
6.43 
6.64 

Comments 

Dry 
After baDing 1 pint to 1 quart 
>\fter sampling, Round 2 
After baDlng 
Before sampling. Round 3 

ROSTAB22 -18 748 



Monitoring Weil MW-209 

Date 

2/16 

2/22 
3/9 

4/10 
4/11 
6/20 
6/21 

Time 

1:00p 
2:00p 
2:20p 

10:45a 
2:15p 
3:20p 
9:30a 
2:15p 
7:15a 

pH 

5.61 
5.90 
5.96 
6.27 
5.95 
6.12 
5.96 
5.61 
5.97 

Comments 

Initial pH 
After baDing dry 
/Vfter baDlng dry 
After baling dry 
BaDed 3/S, after sampling. Round 1 
/Vfter baDlng 1 gallon 
After sampling, Round 2 
After baOing 
Before sampling. Round 3 

POSr*Ba-Z> 748 



Monttoring Weil MW-210 

Date 

2/17 

2/22 

2/28 
3/1 

4/5 
4/6 

6/15 

Time 

9:00a 
9:25a 
9:4.5a 

10:05a 
12:45p 
1:30p 
1:30p 
9:05a 
9:50a 
3:10p 

10:33a 
11:15a 
12:35p 
12:35p 

PH. 

&21 
6.16 
&15 
6.20 
&0S 
R27 
6.19 
6.19 
&30 
&16 
5.96 
6.11 
5.9 
6.1 

Comments 

Inity pH 
After baDing dry (0.75 gallon) 
/Vfter baDing dry 
After baling dry 
Before baling 
After baling dry (1 gallon) 
After purging, before sampling 
Before sampling 
After sampling, Round 1 
After baling 2 gallons 
Before sampling 
After sampling. Round 2 
Before sampling 
After sampling. Round 3 

R03rABi2-21 748 



Monttoring Weil MW-211 

Date 

2/21 

2/22 

3/3 

4/11 

6/21 
6/22 

Time 

1:00p 
1:15p 
1:30p 
1:45p 
2:15p 

11:00a 
11:50a 
8:40a 

10:15a 
9:50a 

10:30a 

PH. 

6.08 
6.36 
6.21 
6.23 
6.20 
5.17 
5.09 
6.67 
6.57 
6.76 
6.82 

Comments 

Initial pH 
After baling 4 gallons 
After baling dry 
Before baling 
After baling 3 gallons 
After baling 3/2 
After sampling, Round 1 
Before sampling 
After sampling, Round 2 
After baling 
Before sampling. Round 3 

R0SrAB32-22 748 
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Driiiing Log 
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Driiiing Log 
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Drilling Log 
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APPENDIX E - ANALYTICAL LABORATORY 
RESULTS - KANSAS CITY 
TESTING 



KiUiSAS CITY TESTING UUORATORY 

PAGE 1 OF 2 

PROIFOT RO.'iFICH 

caee 

B
O

R
I 

N
U

M
I 

SF.n ? i 

SED 29 

SED 31 

SED 32 

MW 105 

MW 105 

MW 106 

MW 106 

MW 107 

MW 108 

MW 110 

MW 110 

MW 111 

B-1 

B-2 

B-2 

B-3 

B-A 

B-5 

SA
M

PL
E

 
NU

M
BE

R
 

ST-1 

SS-5 

SS-6 

ST-1 

SS-4 

SS-3 

ST-1 

SS-5 

SS-6 

SS-3 

SS-3 

SS-4 

SS-1 

SS-5 

SS-6 

EM 

DEPTH 

ft 

SlIRPAr.R 

SURFACE 

SURFACE 

SURFACE 

6 . 0 - 8 . 0 

9 . 5 - 1 0 . 0 

1 1 . 5 - 1 3 . 5 

8 . 0 - 9 . 5 

8 . 0 - 1 0 . 0 

4 . 0 - 6 . 0 

8 . 0 - 1 0 . 0 

1 0 . 0 - 1 2 . 0 

1 0 . 0 - 1 2 . 0 

5 . 0 - 7 . 0 

5 . 0 - 7 . 0 

7 . 0 - 9 . 0 

0 . 8 - 1.8 

8 . 5 - 1 0 . 2 

1 0 . 0 - 1 1 . 3 

7.
 

M
O

IS
TU

R
E

 
I S 7 

5 7 . 5 

4 2 . 2 

5 9 . 9 

2 1 . 2 

17 .9 

2 8 . 8 

2 3 . 8 

3 4 . 3 

18 .8 

27 .5 

2 4 . 1 

28 .2 

22 .7 

2 8 . 1 

23 .7 

24 .8 

2 1 . 1 

19 .5 

S U M M A R Y 

DR
Y 

U
N

IT
 

W
T

.-
P

C
F

 

9 1 . 9 

9 9 . 7 

9 5 . 1 

UNCONFINED 
COMPRESSION 

PSF 7,E 

0 F s 0 1 

ATTERBERG 
LIMITS 

LL 

48 

49 

55 

44* 
77 

61 

56 

14 

•j? 

67 

87 

72 

46 

5 3 * 

46 

PL 

24 

24 

23 

U 
25 

28 

26 

?n 
?n 

21 

22 

21 

23 

21 

21 

PI 

24 

25 

32 

22 
52i 

33 

30 

14 

1? 

46 

65 

51 

23 

32 

25 

L 

7. 
-200 

17,7^ 
8 1 . 7 

9 1 . 6 

5 6 . ? 

** 

89 .4 

95 .6 

9 2 . 9 

ft? s 

RR.9 

8 9 . 4 

** 

9 3 . 0 

** 

9 2 . 3 

** 

T E 

U i U . 

** 

CL 

CL 

CH 

CI. 
CH 

CH 

CH 

CH 

rn 

CH 

CH 

CH 

CH 
CH 

CL 

S T 5 

PRftlFfiT NO 4 0 9 - J - 0 7 8 

-

*8mal l sample s i z e 
* * i n 8 u f f l c l e n t m a t e r i a l 

REMARKS 

rnnfml-IHAt-Inn p p r m P n h 1 H l - y 

c o n s o l i d a t i o n p e r m e a b l l l t v 

77 



PAGE 2 OF 2 

KiwsAS CITY TESTING LABORATORY 

S U M M U R * o r S O I L T E S T S 
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B
O
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21.0 
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D
R
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U
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W
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P

C
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 UNCONFINED 
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PSF •/.E 
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LL 
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61 

43 

50 
** 
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22 

20 

PI 
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30 

7. 
-200 

86.9 

95.6 
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A* 

** 

U
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IE

D
 

C
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SS
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N

 

CH 

CH 

CL 

CH 

PROIFCT NO 409-J-078 

*small sample size 
**ln8ufflclent material 

REMARKS 

77 



KANSAS CITY TESTING LABORATORY 
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KANSAS CITY TESTING LABORATORY 
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KANSAS CITY TESTING LABORATORY 
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KANSAS CITY TESTING LABORATORY 
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KANSAS CITY TESTING LABORATORY 
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KANSAS CITY TESTING LABORATORY 
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KANSAS CITY TESTING LABORATORY 
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KANSAS CITY TESTING LABORATORY 
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KANSAS CITY TESTING LABORATORY 
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KANSAS CITY TESTING LABORATORY 
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KANSAS CITY TESTING LABORATORY 
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KANSAS CITY TESTING LABORATORY 
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KANSAS CITY TESTING LABORATORY 
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KANSAS CITY TESTING LABORATORY 
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KANSAS CITY TESTING LABORATORY 
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KANSAS CITY TESTING LABORATORY 

Co»rfleleBt of BsiBeKbtUtr, ^ ^ lO' ea/aee 

0.1 O.a 0.3 0.4 a $ i 2 3 ^ 5 lo 80 99 
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«» 5 10 20 23 

Typa of SpeelBBB UNDISTURBED 

Otaa 2 . 5 0 0 in. Bt 1.002 In. 
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PraeoMol. Pfeotire, p^ T /« l f t 
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WITH IRON DEPOSITS AND SMALL 
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BURNS AND MCDONNELL-

Aica 

BonnsHo. MU-ins 
Depth 
Bl 6 . 0 - 8 . 0 f t 

Sa^le Bo. g T - 1 

Onte 

CONSOLIDATION TEST REPORT 

18 



KANSAS CITY TESTING LABORATORY 
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KANSAS CITY TESTING LABORATORY 
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SHALY CLAY WITH IRON DEPOSITS 

AND SANDSTONE FRAGMENTS 

Before Ttoat 

Vater Content, ŵ  
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APPENDIX F - DRILLING LOGS AND WELL 
CONSTRUCTION RECORDS FOR 
PREVIOUSLY INSTALLED 
MONITORING WELLS 



JOHN MATHES & ASSOCIATES, INC. 
G E O L O G I C L O G F O R B O R I N G M O . TB1/SB2S/MW-101 

P A G E - J O F 2_ 

O A T E 6/10-12/67 P R O J E C T N O . 128728ft» 

P R O J E C T Bn<» Ch<»wie»1 

L O C A T I O N West of South lHarehouse 

J M A C O N T R A C T N O . 

L . S . E L E V . 9I I .S ' 

N/A 

X 
a. 
01 
a 

S A M P L E 

<< 

I I I * . 
I - " " 

w 
a. 
>• 

SAMPLE DESCRIPTIONS Qp REMARKS 

0.0 CTS 

CTS 

2.9' 

- 5 - 4.5 

9.5 CTS 
t*.S' 

- 1 0 - 9.5 

U . S 

5.0* 

CTS 

- 1 S -
l i f .S 

18.2 NW 3.25 

0-4.5' dark brown sflty sandy clay; trace gravel; 
rooted; strace Fe staips; C L . 

4.5-9.5' gray brovm allty sandy clay w/gravel; Fe 
stains; charcoal material fron 6.0' down; CL -

9.5-U.5' S.A.A. 
-heavily oxidized zone 12.S-13'; increase gravel co 
13' 

13.0-U.S' SHALE-gray green; dry, friable 

U.5-15.5'gray green shale n/L.S. Fragments 

15.5-18.2' gray green L.S. w/shale inclusions; 
highly fractured 
18.2'-daric gray shale 

3.5 

2.3 

1.5 

1.25 

1-TBI-1-Chemical Analysis 

2-TB1-2 Chemical Analysis 

.8 

2.2 

3.C 
4.S*-

3-Physical Test-TBI-PI 

4-TB1-P2-Physical Test 

-set V PVC casing Q 14.5' 

NX Wireline-coring U.5-48.2' 

-20-

9.0' 

NW 

-2«-

28.2 

28.2 
-30-

NW 10.0 

-3S-

26.S'-gray green shaley LIMESTONE; fractured 
w/shale filled voids 

28.2'-green gray shaley L.S. 

30 ' -1 igh t gray L .S. n / t h i n gray shale par t ings 

34*-Interbedded shale and L.S. ; shale weathered', 
L.S. very s l i g n t l y weathered 

28.4'-Rob oar re l due to 
swe l l i ng shale 

0RIU.1NQ METHOD NX W i r e l i n e / 4 V Hollow Steimied Auoers G R O U N D W A T E R L E V E L S 

OATE ORILLEO finthlT^flZ E n c o u n t e r e d at 
OWULEO BY Z. Het^el Hou r , a f t e r e o m p l e t l e a 
LOOGEO 8Y T. F,.hH,«p , 

PIEZOMETER . !•» 
a f t e r c o m p l e t i o n 

WI SERIAL # . N/A a f t e r c o m p l e t i o n 

( • e t 

f ee t 

f ee t 

f ee t 

G E O L O G I S T S S I G N A T U R E 



JOHN MATHES & ASSOCIATES, INC. 
GEOLOGIC LOG FOR BORING N O . TB1/SB2S/MW-ioi 

PAGE. .OF . 

OATE 6/10-12/87 PROJECT N O . 1287284<» 

PROJECT Rose Chemical 

LOCATION West of South Warehouse 

J M A CONTRACT N O . 

L . S . E L E V . 94.5' 

N/A 

01 

S A M P L E 

kl-
a. 
>• 

SAMPLE DESCRIPTIONS Q p REMARKS 

38.2 

- H O - 38.2 

10.0' 

NW 
-45-

48.2 

- 5 9 -

-55-

- § o -

. 6 5 . 

-70-

37.2'-gray sandy L.S.-sandstone with th in gray 
shale partings 
38.2'-Hght gray shaley L.S. 
39.25'-dark gray shale; slightly weathered at 47' 

TOB a 1̂ 8.2' 

Hole reamed to 50' for 
geophysical testing 

ORILUNQ METHOD 
OATE DRILLED 
DRILLED BY 
LOGGED BY 

PIEZOMETER 
WI SERIAL # 

NX <irel ine / 4V' Hoi low-stemmed augers GROUNDWATER L E V E L S 
6^^°-^ ̂ ^87 Encountered at 
C. Hebel ____ Houre after eompietioa 
T. Fuhrhop '___ . ,^ , , . 

- ^ ^ — — — ^ - ^ - ^ ^ — — — — — — — — _ _ _ after completion 
— ^ — ' ' — — — — ' - ^ — ' — — ____ • after complet ion 

Yes 
NA 

foot 

foot 

feet 

feet 

GEOLOGIST'S S IGNATURE 



JOHN MATHES & ASSOCIATES, INC. 
G E O L O G I C L O G F O R B O R I N G N O . TB2/SB17/MW-102 

PAGE_J OF_L 

nATP 

PROJECT. 

LOCATION 

6/14-15/87 

West of Hain Warehouse 

PROJECT NO. 1287284* 

JMA CONTRACT NO. N/A 

L.S. ELEV. mfi 1,' 

a. 
Ul 
o 

- 5 -

- 1 0 -

- 1 5 -

- 2 0 -

-25-

- 3 0 -

S A M P L E 

-3 5-

< 

»-
X 

0.0 

4.5 

9.5 

9.5 

12.0 

12.0 

18.5 

18J 

28.5 

28.5 

M l ' 
O . 

CTS 

CTS 

CTS 

CTS 

NW 

NW 

4.5' 

3.5 ' 

2.5 ' 

6.5' 

9 . 0 ' 

NW 6.5 

SAMPLE DESCRIPTIONS Qp 

0-1'-gravei fill 
1-1.5'-CL gray brown; mottled; Fe stains; trace 
gravel; stiff; black charcoal material near bottom 

4.5-9.5' gray brown shale; very weathered; trace 
gravel; zones of Fe staining 

9.S-I2.0' gray shale w/interbedded clay shale 
zones (0.2-0.3') 

12.0-18.5' dark gray shale thin bedded 

18.5-19.1' dark gray shale 
19.1-19.9' coal 
19.9-25.9' gray clay-shale; weathered 

2S.9-27.7'*S.A.A. w/interbedded hard gray shale-
thin beds 
27.7-28.5' interbedded gray shale and light gray L.S, 
28.5-34.0' dark gray weathered shale w/soow 
interbedded L.S. layers 

REMARKS 

1-TB2-1-Chemical Analys is 
2-TB2-2-Chem1cal Analys is 

3-Phys1ca1 t e s t i n g T82-P1 

4-TB2-4-Chemical Analysts 

5-T82-S-Chefflica1 Analys is 
4" PVC casing set 9 12 .0 ' 

NX Wire l ine co r ing 1 2 . 0 - 1 8 . 5 ' 

L 
3 4 . 0 - 3 6 . 1 ' - l i g h t gray L.S. -no weathering-some vugs 

DRILLING METHOD NX Wire! i n e / U V H o l l o , Stwined Auoers G R O U N D W A T E R L E V E L S 

OATE DRILLED 6/1>-15/87 E n c o u n t e r e d at 

DRILLED BY C Hebel Hou r * a f t e r e o m p l e t l o n 

• - O ^ Q " 8Y r. Funrtiop . , „ . , c o m p l e t i o n 
PIEZOMETER l£» 
WI SERIAL # N/A a f t e r c o m p l e t i o n 

, f o o t 

f * e t 

, f e e t 

. f e e t 

G E O L O G I S T S S I G N A T U R E 



1 
JOHN MATHES & ASSOCIATES, 

n t s n i n n t n 1 O f i P O B B O R I N G M O TB2/SB17/MW-10? 

OATE . 

PROJE 

INC. ''*<^e^_.OF. 

6/14-15/87 P R O J E C T N O 12872844 

n r Rose Chemical J M A C O N T R A C T M O . N/A 

t n r . A r i n u WM̂  of M̂ m w.r-ho.,,* L.S. ELEV. 1O6.1 

1 « 

X 
0. 
Ul 
0 

-¥>-

- 4 5 -

..50. 

-SS-

. 6 0 . 

- 6 5 -

. 7 0 -

SAMPLE 1 

c 
•1 
ca 
S 
a 
* 

•< 

Iz 
X • 

38.5 

38.5 

48J 

IU-
a. 
>• 

NW 

Ul 

§ 
u 
III 
ce 

9 . 6 ' 

SAMPLE DESCRIPTIONS 

36.1-38.5 ' dark gray shale-some'weather ing- f r iable 

38.5-43.3* dark gray shale some weathering-a few 
t h i n interbedded L.S. layers 

43 .3 -48 .S ' - l l gh t gray L.S. 

TOB 9 48.5-

DRILLING METHOD 
DATE ORILLEO 
DRILLED Bl 

LOGGED sy 
PtEZOMETE 
WI SERIAL 

„__ ____ 

f 

NX W i r e l i n e / U X " Hollow Stemmed Auoers ( IFQMMDV 
6/14-1S/87 B - « -
C. Hebel M „ . . . 

r T. FuhrhoD • 

•^ Yes , , „ ^ , 

* N/A 

GEOLOCSI 'ST-S S I G N A T U R E 

Qp 

2 

1 

REMARKS 

Signs of weathering W 

VATER L E V E L S 

unt« 
s af 

af tmr QOfnplet lon 

• 

3-44.8* 

. f e e t 

. f e e t 

. f e e t 

- f e e t 



JOHN MATHES & ASSOCIATES, INC. 
G E O L O G I C LOG FOR BORING N O . TB3/SB20/HW-103 

PAGE. .OF_J_ 

OATE ^/9-10/87 PROJECT N O . 12872844 

P R O J E C T Rose Chemical 

L O C A T I O N South of Stormwater Retention Pond 

J M A CONTRACT N O . " / * 

L .S . E L E V . M-8' 

a. 
IU 
o 

S A M P L E 

< 
^ Z 
tti"; 

Ul-

a. 
SAMPLE DESCRIPTIONS Q p REMARKS 

J 
2 

0.0 

CTS 4 . 5 ' 

4.5 

- 5 - 4.5 

9.5 

CTS 
S.O" 

-10 - 9.5 

U.S 

CTS 5.0' 

-15- 14.5 
CTS 1.5' 

^ 
l A ^ CTS 

18.2 
-20-

9.75' 

NW 

- 2 5 -

28.2 

28.2 
-30-

NW 
9 . 5 ' 

0-4.5' gray brown silty sandy clay w/trace gravel; 
Fe stains; rooted; CL 

4.5-9.5' gray brown silty clay; trace sand & gravel-
oore sand w/depth; Fe stains;.black charcoal . 
material visible 9 8.0'; a 

S.A.A. 

13.5' yellow brown-dark gray friable shale 

U.5-17.5' dark gray shale-dry; very friable-dusty 

17.5-18.2' gray shale-L.S. fragments 
18.2-20.3' dark gray shale 

20.3-22.0' interbedded shale & light gray L.S. 

22.0-27.9' gray L.S.; few fractures; few shale 
stingers 

27.9-28.2'* interbedded L.S. & dark gray shale 

28.2-29.2' interbedded L.S. & shale; high percentagi 
of pyrite in shale 
29.2*31.3' dark gray shale; some L.S. nodules 

31.3-33.9' gray green sandstone w/shale lenses 
33.9-38.2' sandy shale; dark gray; sandy partings 
fine layering 

3.751 

2.5 

2.25 

2.7S 

1.75 

2.5 

4.25 

1-TB3-1-Chemica1 Analysis 

2-TB3-2-Chem1cal Analysis 

3-TB3-P1-Physical Sample 

4-TB3-P2-Phy5ical Sample 

4" PVC casing set to 17.5* 

NX Wireline coring 18.2-47,7* 

-3 5 

DRILLING METHOD 
DATE DRILLED 
DRILLED BY 
Loaaeo BY 
" IGZOMETER . - . 
WI SSRIAl . * 

NX Wirf inn#/4k'* Hollow Stemmed Auaers 
6/9-10/87 

C. Hebel 
T. Fuhrhop 
Yes 

N/A 

GROUNDWATER LEVELS 
— Encountered at 
• Hour* after completion 

— — ' after completion 

' af ter completion 

feet 

feet 

feet 

feet 

GEOLOGIST 'S SIGNATURE 



JOHN MATHES & ASSOCIATES, INC. 
GEOLOGIC LOG FOR BORING N O . TB3/SB20/MW-103 

PAGE J OF L 

DATE 6/9-10/87 PROJECT NO. "872844 

PROJECT Rflae ChcBiicfll 

LOCATION South of Stormwater Retention Pond 

J M A CONTRACT N O . 

L . S . E L E V . ^ ° - ° ' 

N/A 

a. 
Ul 
o 

SAMPLE 

< 
a Z 
U I ­

UI 
a 
> 

SAMPLE DESCRIPTIONS Qp REMARKS 

38.2 

38.2 

-*P-
10.0 

NW 

38.2-39.9* dark gray shale no fractures 9 weathering 
39.9-42.3* dark gray shale highly weathered 

42.3-47.7* L.S.-weathered; brown gray; vugs; some 
thin shale partings-few fractures 

.5* missing fron 28.2*-38.2* 
run was recovered in next run 

-45-

47.7 

TOB 47.7' 

•50-

-55-

-60-

•65-

•70-

ORILLING METHOD 
DATE DRILLED 
DRILLED BY 
LOGGED BY 
PIEZOMETER '—.. 
WI SERIAL # 

NX Wire1ine/4V Hollow-Steiwned Augers 
6/9-10/87 

Ct_ Hebel 
T. Fuhrhop 
Yes 
N/A 

GROUNDWATER LEVELS 
— . Encountered at 

I Houra after completion 

——. ' after completion 

— . - . " after completion 

teet 
feet 

feet 

. feet 

GEOLOGIST'S SIGNATURE 



JOHN MATHES & ASSOCIATES, INC. 
GEOLOGIC LOG FOR BORING NO. MW20i 

PAGE. -OF t_ 

DATE 6-24-87 PROJECT NO. 12872844 

PROJECT Rose Chemical 

L O C A T I O N West af smtth War..hnti«e 

JMA CONTRACT NO. J U L 

L.S. ELEV. 95.2' 

a. 
Ul 
a 

SAMPLE 

< 

^ Z 
u i ^ 

Ul-
a. 
>• 

SAMPLE DESCRIPTIONS Qp REMARKS 

0.0-13.2'-No Samples-drilled w/augers k centerplug. 

See TBI/SB25 for geologic deacriptlon. 

- 5 -

-10-

13.2'-Auger refusal 

TOB 9 13.2' 
-15-

-20-

-25-

-30-

-3 5-

DRtLLING METHOD 
OATE ORILLEO 
DRILLED BY 

LOGGED BY 
PIEZOMETER 

WI SERIAL # 

4 ^ " Hollow Stemmed Auoers 
6-24-87 

C. Htftgl 
T. Fuhrhop 
Yes 

N/A 

GROUNDWATER LEVELS 
Encounte red at 

_ _ Hours a f t e r c o m p l e t i o n 

_ _ _ ' a f t e r c o m p l e t i o n 

_ _ ' a f t e r c o m p l e t i o n 

fee t 

fee t 

fee t 

fee t 

GEOLOGIST'S SIGNATURE 



JOHN MATHES & ASSOCIATES, INC. 
GEOLOGIC LOG FOR BORING NO. HW202 

PAGE—2 OF. 

D A T E 

PROJECT _ 

LOCATION 

6-27-87 

West of Main Warehouse 

PROJECT NO. 12872844 

JMA CONTRACT NO. N/A 

L.S. ELEV. ,106.T 

a. 
Ul 
a 

SAMPLE 

ceZ 
U13 

Ul-
a. 

SAMPLE DESCRIPTIONS Qp REMARKS 

- 5 -

-10-

-is-

-20-

-25-

-30-

-3 5-

Orllled w/augers & centerplug; No sanples taken; 
See TB2/SB17 log for geologic description. 

Auger refusal 9 20.S' 
TOB 9 20.5' 

DRILLING METHOD 
OATE ORILLEO 
ORILLEO BY 

LOGGED BY 
PIEZOMETER 
WI SERIAL * -

4V' Hollow Stemmed Auoers 

C. Hebgl 
T. Fuhrhoo 

Yes 
N/A 

GROUNDWATER LEVELS 
— . . . E n c o u n t e r e d at 
I Houra a f t e r e o m p i e t l o n 

- _ _ ' a f t e r c o m p l e t i o n 

. ' a f t e r c o m p l e t i o n 

f e e t 

f ee t 

f e e t 

f ee t 

GEOLOGISrS SIGNATURE 



JOHN MATHES & ASSOCIATES, INC. 
GEOLOGIC LOG FOR BORING NO. '"-203 

PAGE. .OF. 

DATE 6-25-87 PROJECT NO. 12872844 

PROJECT Roat> Chemical 

L O C A T I O N South of Stormwater Retent ion Pond 

J M A C O N T R A C T N O . W/A 

L . S . E L E V . 8 9 . 1 ' 

A. 
Ul 
o 

SAMPLE 

< 

u l j ; 
SAMPLE DESCRIPTIONS Qp REMARKS 

•5-

-10-

-15-

-20-

-25-

•30-

-3 5-

0-18.8' drilled w/augers '& centerplug. No samples 
taken. See TB3/SB20 for geologic description. 

Driller's Note: 
11.5'-more difficult drilling-TOR-fractured 

L.S. ? 
14.0' top of shale; Cutting very slow 9 19.0'; 
Decided to set well. 

TOB 9 18.8' 

DRILLING METHOD 
OATE DRILLED 
ORILLEO BY 
LOGGED BY 

PIEZOMETER 
WI SERIAL * 

4 \ Hollow Stemmed Augers 

6-25-87 

C. Hebel 
T. Fuhrhop 

Yes 
N/A 

GROUNDWATER LEVELS 
— _ E n c o u n t e r e d at 
—^— Houra a f t e r c o m p l e t i o n 

— _ ' a f t e r c o m p l e t i o n 

— — ' a f t e r c o m p l e t i o n 

f e e t 

f e e t 

f e e t 

f e e t 

GEOLOGIST'S SIGNATURE 



JMA PROJECT NO. 1 2 8 7 2 8 4 4 DRILLER HEBEL/ELLIS 

MONITORING WELL HO. M W - 1 0 1 OATE INSTALLED 

GROUND 
SURFACE 

: : ^ 

Depth Below 
Ground Surface 

NOT TO SCALE 

BOREHOLE DIAMETER . 

SCREEN LENGTH 20 .0* 

6/26/87 

2 ' PVC SLIP SCREW CAP 

STEEL PROTECTIVE CASING 

PREMIX CONCRETE 

BENTONITE/PORTLAND GROUT 

4 ' 01 A. PVC BOREHOLE CASING 

2* DIA. PVC RISER 

BENTONITE PELLETS 

2 ' DIA. 0.010 SLOTTED PVC SCREEN 

WB-40 SAND 

2" PVC SCREW PLUG 

8 1/4- SANOPACK 2 2 . 2 * 

RISER LENGTH 3 3 . 1 * 



JMA PROJECT NO. 12872844 DRILLER HEBEL/ELLIS 

MONITORING WELL NO. MW-102 

GROUND 
SURFACE 

Depth Below 
Ground Surface 

OATE INSTALLED 6 / 2 6 / 8 7 

2 ' PVC SLIP SCREW CAP 

STEEL PROTECTIVE CASING 

NOT TO SCALE 

BOREHOLE DIAMETER 8 1/4* 

SCREEN LENGTH 20 .0 * 

PREMIX CONCRETE 

BENTONITE/PORTLAND GROUT 

4- DIA. PVC BOREHOLE CASING 

2* DIA. PVC RISER 

BENTONITE PELLETS 

2- DIA- 0.010 SLOTTED PVC SCREEN 

WB-40 SAND 

2" PVC SCREW PLUG 

SANOPACK 23.2' 

RISER LENGTH 3 3 . 1 * 



JMA PROJECT NO. 12872844 DRILLER : HEBEL/ELLIS 
•I • • ' • ' k . ' 

MONITORING WELL HO. M W " i 0 3 DATE INSTALLED :' 6 / 25 /87 

GROUND 
SURFACE-

Depth Below 
Ground Surface 

91.85' 

NOT TO SCALE 

BOREHOLE DIAMETER 

SCREEN LENGTH 10.0* 

2" PVC SLIP SCREW CAP 

STEEL PROTECTIVE CASING 

PREMIX CONCRETE 

2* DIA. PVC RISER 

4* DIA. PVC BOREHOLE CASING 

GROUT 

BENTONITE PELLETS 

2- DI/L 0.010 SLOTTED PVC SCREEN 

W B - 4 0 SAND 

2" PVC SCREW PLUG 

8 1/4' SANOPACK 13.6* 

RISER LENGTH 4 3 . 1 ' 



JMA PROJECT NO. 12872844 

MO.HITORINQ WELL HO. MWi-201 

97.4.4' 

GROUND 
SURFACE ̂ 9 5 . 2 * 

J)«ptti.:3«low 
-Qroiif i irsarfi "^arfccf 

:1.5* 

4 . 1 ' 

6.r 

8.2' 

13.2' 

NOT TO SCALE 

BOREHOLE DIAMETER 8 1/4* 

SCREEN LENGTH S^O^ 

DRILLER HEBEL/ELLIS 

OATE INSTALLED 6/24/87 

-2- PVC SLIP SCREW-CAP 

-STEEL PROTECTIVE CASING 

PREMIX CONCRETE 

BENTONITE/PORTLAND GROUT 

2' DIA. PVC RISER 

BENTONITE PELLETS 

2' DIA. 0.010 SLOTTED PVC SCREEN 

• W8-40 SAND 

2' PVC SCREW PLUG 

SANOPACK 7 . 1 ' 

RISER LENGTH 10 .4 ' 



JMA PROJECT NO. 12872844 

MONITORINQ WELL NO. MW-202 

DRILLER HEBEL/ELLIS 

OATE INSTALLED 6 /27 /87 

109.12' 

GROUND 
SURFACE 2;. 
Oapth Below- -
Qround Surface 

NOT TO SCALE 

BOREHOLE DIAMETER 8 1/4* 

SCREEN LENGTH 10-0' 

2- PVC SLIP SCREW CAP 

STEEL PROTECTIVE CASING 

PREMIX CONCRETE 

2* DIA. PVC RISER 

BENTONITE PELLETS 

2 ' DIA. 0.010 SLOTTED PVC SCREEN 

W B - 4 0 SAND 

2* PVC SCREW PLUG 

SANOPACK 12.0* 

RISER LENGTH ''3.5* 



JMA PROJECT NO. 12872844 

MONITORING WELL NO. MW-203* 

DRILLER HEBEL/ELLIS 

DATE INSTALLED 6 / 2 5 / 8 7 

91.07' 

GROUND 
SURFACE 

89.1* 

Depth -Below 
Ground Surface 

LS-

4.7-

6.8* 

8.8' 

» 

»* 

'M 
P 

18.8' m i 

i*.C 

V ' H 
VfWV m m 

m m 

5/^ 

fi 

NOT TO SCALE 

BOREHOLE DIAMETER 

SCREEN LENGTH 10-0 ' 

' 2 * PVC SUP SCREW CAP 

•STEEL PROTECTIVE CASING 

PREMIX CONCRETE 

GROUT 

2 ' DIA. PVC RISER 

BENTONITE PELLETS 

2' DIA. 0.010 SLOTTED PVC SCREEN 

• WB-40 SAND 

-2* PVC SCREW PLUG 

8 1/4- SANOPACK 12.0-

RISER LENGTH 10.8-




